The American Journ 
Surgery 


EDITED By THURSTON SCOTT WELTON, oo. 


Orthopedics . Pediatrics 


Plastic Surgery . Gynecology 


Gastrointestinal Surgery . Proctology 


American Journal Surgery, 


49 WEST FORTY-FIFTH STREET-NEW YORE 


be 
g 
aie 
. 
By \ 
\ 
: beet 
ZA. f 
i 
i 
| 
| 
4 


EDITORIAL BOARD 


Editor THURSTON SCOTT WELTON, New York 


ASSOCIATE EDITORS 


Frep H. New York 
Caru Beck, Chicago 


§. Becx, Cleveland 


R. Bricuton, New York 
Merepiri F. New York 
James T. Casz, Chicago 

IstporE Coun, New Orleans 
Brapiey L. Corey, New York 
Frepericxk A. Cotter, Ann Arbor 
Paut C. Cotonna, Philadelphia 
Grorce W. Critez, Cleveland 
Exutorr Cutier, Boston 
Cuarzes A. Etsperc, New York 
Hersert C. Fert, Brooklyn 

Joun H. Gisson, Philadelphia 
Emm Goerscu, Brooklyn 

A. Gorpon, Brooklyn 
Donatp Guturir, Sayre, Pa. 
Arrtuur E. Herrzizr, Kansas City 
Louts J. Hirscuman, Detroit 
James M. Hirzrot, New York 
Freperick C. Hoipen, New York 
Emme F. Hotman, San Francisco 
Joszpx A. Hyams, New York 
Joun E. Jennunes, Brooklyn 
Wuuao L. Ketter, Washington 


Baltimore, Howarp A. 
New York, THomas J. 


New York, Arruur Kripa 


New York, Aprian V. S. LAMBERT 
New York, Maurice Lenz 

New York, H. H. M. Lyzz 

New York, Jerome M. Lyncu 
New Orleans, Urpan Mags 
Newark, Harrison MarTLAND 
New Orleans, RupotpH Matas 
Detroit, Roy D. McCiure 


San Francisco, H. C. NAFFZIGER 


Baltimore, Novak 

Newark, Crarence R. O’Crow zy 
Boston, Louts E. PHANEUF 

New York, Eucens H. Poor 
Rochester, Minn., James T. Sens, 
New York, Douctas Quick 

Brooklyn, NatHantet P. RATHBUN 


Raleigh, Husert A. Royster 


Philadelphia, Henry S. Rutu 

St. Louis, M. G. 

New York, J. Bentizy Squier 
New York, H. J. Sranver 
Baltimore, Grant E. Warp 

San Francisco, J. Homer Woo sey 


The American Journal of Surgery is published monthly by the American Journal of Surgery, Inc., 49 West 45th Street, New York, 
N. ¥.'Yearly Subscription, $10.00 U.S. A.; $15.00 Canada; $12.00 Foreign. Single Numbers $2.00; Special Numbers $4.00. Entered 
as second class matter August 28, 1926, at the Post Office, New York, N. Y., under the act of March 3, 1879. October, 1942— 
New Series, Volume LVIII, No. 1. 


¥ 
| 
‘ 


IERRE PIGRAY (d. 1613) was a 

pupil and follower of Pare, through 
whom he became chief surgeon to Henry 
IV and Louis XIII. Unlike his famous 
preceptor, however, he avoided the liga- 
tion of vessels when possible and sought 
to effect hemostasis by careful approxi- 
mation of tissues and a firm suture line. 
He divided suture lines into three types— 
incarnative, restrictive, and conservative. 
In describing them he stressed the im- 
portance of deftness, accurate spacing of 
stitches, and proper tension. In all cases 
he strove for a minimum scar. 
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DAVIS & GECK SUTURES 


Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics. Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAL* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 
glass tube and thus fully protected. 

Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 
regulated to meet individual preferences 
or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G THERMO-FLEX* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fine-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 


A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 
WILL BE SENT ON REQUEST 


« DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES te, 
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TO MAKE THE THYROID PATIENT 


A Safer Surgical Risk 


Iodine sensitivity and intoxication are 
constant threats when Lugol's solution 
or the iodides are used. Frequently 
they have necessitated the withdrawal 
of needed medication, to the detriment 
of the unfortunate patient. 


Amends solution (an aqueous solu- 
tion of iodine largely in organic form) 
obviates this danger. It is well toler- 
ated, even where other iodine prepara- 
tions have led to reactions. 


This advantage is attributed to its 
iodoprotein molecule which breaks 
down slowly in the intestinal tract, 
releasing its iodine gradually, at a sus- 


é 


tained rate. There is none of the exces- 
sively rapid absorption as from Lugol's 
or iodides, none of the resultant stormy 
variation in tissue iodine levels. 


Because of this established non- 
toxicity* Amend’s solution is given 
SAFELY, in adequate dosage, when- 
ever iodine is needed. 


* Berman, M. S., and Ivy, A. C.: The 
Toxicity of Various Iodine Solutions, 
J. Lab. & Clin. Med. 25:113 (Nov.) 
1939. 
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SHAFT OF LIGHT—Prostigmin ‘Roche’ is undoubtedly one of the most 
outstanding achievements of the past decade. In clinical research Prostigmin ‘is 
proving a shaft of light, helping the profession to combat successfully a number 
of disorders, the treatment of which has hitherto been a groping in the dark. Sur- 
geons everywhere use it as a routine measure in preventing abdominal distention 
and urinary retention—and to the myasthenia gravis patient Prostigmin ‘Roche’ 
has indeed come as a shaft of light in his dark world of suffering and disability. 
Horrmann-La Rocue, Inc., Nuttey, N. J.— Makers of Medicines of Rare Quality 
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‘General information 


HE AMERICAN JOURNAL OF SURGERY 

does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puangur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SurR- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 
The American Journal of Surgery, Ine. 
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For All Surgeons and Physicians in 
Military, Civil, or Public Health Practice 


Published 1942 Belding’s _ A New Book| 


TEXTBOOK OF CLINICAL PARASITOLOGY 


By David L. Belding, M.D., Boston University School of Medicine. 


Describes the protozoan, helminthic and arthropod parasites of man and the pathology, 
diagnosis, prevention and treatment of the diseases they produce. Tables and graphic 
charts facilitate study and comparison of characteristics. Immunology is stressed and the 
special section on laboratory identification and technic is highly practical. This is a working 
text for medical personnel in the armed and public health services, physicians and medi- 
cal students. 909 pages. 1,356 illustrations. Price $8.50 


Published 1942 Cole and Puestow’s A New Book 


FIRST AID: SURGICAL AND MEDICAL 


ByWarren H. Cole, M.D., F.A.C.S., and Charles B. Puestow, M.D., F.A.C.S., with 17 
other members of the faculty, University of Illinois School of Medicine. 


This new work is an ‘‘advanced” textbook of surgical and medical first aid procedures 

written expressly for the use of medical students and physicians. It is medically accurate, 

= nay ie and illustrated with great clarity of detail by and under the supervision of 
om Jones and Carl Linden. 374 pages. 186 illustrations. 55¢ x 83g. Price $3.00 


Published 1942 Smith and Gault’s 2nd Edition 


ESSENTIALS OF PATHOLOGY 


By Lawrence W. Smith, M.D., and Edwin S. Gault, M.D., Respectively Professor and 
Assoc. Professor of Pathology, Temple University School of Medicine. 


In this new 2nd edition the text material on general pathology has been more than 
doubled. Combining the features of a textbook and an atlas of histopathology, ESSEN- 
TIALS OF PATHOLOGY is considered a superior, correlative text for physicians, 
students, pathologists and clinical pathologists. 960 pages. 685 figures and 13 color plates. 
Price $10.00 


Published 1942 Yater’s 4th Edition 


SYMPTOM DIAGNOSIS 


‘By Wallace M. Yater, M.D., F.A.C.P., Georgetown University School of Medicine. 


In this new 4th edition the symptomatology of practically all medical and surgical con- 
ditions is provided. Following the general consideration of the characteristics of each in- 
dividual symptom are listed, in the order of their importance, the diseases in which that 
symptom is a prominent or constant finding. SYMPTOM DIAGNOSIS simplifies the 
diagnosis or differential diagnosis and prevents the oversight of important considerations. 
902 pages. Diagnostic charts and tables. Price $10.00 


Order from your dealer or 


D. APPLETON-CENTURY COMPANY . 35 West 32nd St., New York 
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PILLING-PHILA. 


“Front Line’ Aids in Today’s Emergencies 


Assisting 2000 


“CONTINUOUS SPINAL ANESTHESIA 


THE Pilling surgical craftsmen have care- 
fully developed this Spinal Anesthesia equipment in 
step with the accomplishments of Dr. Wm. T. Lem- 
mon of Jefferson Hospital, Philadelphia . . . and 
today it tells a story of splendid cooperation in over 
2000 operations. It has been used in a wide variety of 
operations and its easy adaptability has proved highly 
satisfactory to all surgeons. The complete set can be 
readily used on any operating table. 


TONGS 


Tuis tong set reflects the rich experience of 
Dr. W. Gayle Crutchfield of the Department of 
Neurological Surgery, Medical College of Virginia. 
There are tongs of stainless steel, a geared hand drill 
and drill points . . . all of which have proved valu- 
able aids in the treatment of fractures and fracture- 
dislocations of the cervical spine. 


MILLER-ABBOTT Double Lumen Tubes 


Tue double channel tube principle of the 
Miller-Abbott Tube has demonstrated many advan- 
tages in the treatment of disorders incident to ob- 


struction of the intestine ... in diagnosing the 
nature of the lesion . . . enabling the patient with 
intestinal obstruction to eat . . . offering a totally 


different principle of intubation for gastroenterostomy 
cases. 


Let Us Send You... 


interesting reprints describing technic, and also 
descriptive literature which will give complete details on the 
Pilling equipment described above. 
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‘THAN 300 PUBLISHED PAPERS 


“During the past fifteen months I have used pentothal 


sodium for 515 operations of a fairly representative nature 
with no mortality and in my opinion pentothal sodium, 
properly administered, is a safe anaesthetic and is especially 


indicated in the aged and ‘poor risk’ patient.” 


A. G. Stanley 
Pentothal Sodium Anaesthesia 
New Zealand Med. Jour., Vol. XL, 


F 
OR IN TRAVE Nous No. 220, Dec., 1941, p. 359-366. 
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Descriptive literature 


will be sent upon request. 
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North Chicago, Illinois 
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The Armour Laboratories prepare a sterile 
isotonic solution of the physiologically active 
constituents of the posterior lobe of the 
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Restore the Normal Intestinal Flora 
ACIDOPHILUS 


Neo-Cultol, pleasingly palatable and non- 
habit forming, presents the antiputrefactive 
action of the Bacillus acidophilus in addition 
to the mechanical effect of the mineral oil. 


Neo-Cultol is indicated in intestinal stasis 
and chronic constipation. 


Dosage: 1 to 2 teaspoonfuls at night 
on retiring. Supplied in 6-oz. jars. 


THERAPY 


Putrefaction of intestinal contents un- 
der colonic stasis often induces far- 
reaching systemic disturbances. Since 
the pH of the atonic colon favors the 
multiplication of putrefactive bacteria, 
the maintenance of a normal aciduric 
intestinal flora becomes of primary 
importance. 


Recent studies suggest that products of 
certain bacterial activity may play a 
part in instituting more favorable con- 
ditions in the intestine in man, such 
as follow implantation of Bacillus 
acidophilus.* 


For this purpose, the value of lactic 
acid producing acidophilus bacilli— 
indigenous to this tract, and - readily 
implanted—has won wide clinical 
endorsement. 


* Journal of the A.M.A.—April 4, 1942; pp. 1219. 


TRADE MARK REG. U.S. PAT. OFF. 


YONKERS 


CHEMICAL COMPANY 


NEW YORK 
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MORE RAPID EPITHELIZATION MEANS 


1. W.R. 60 years. Admitted 11/14/39. Tar 
burn of left hand, very deep 3rd degree on 
extensor surface with exposure of extensor 
tendon of middle finger. Deep 2nd degree of 
flexor surface of fingers. Treatment: Foille. 


This marked clinical advantage constitutes the reason why so 
many major institutions in the power and light, steel and 
petroleum industries are now specifying the routine use of 


Reduced Convalescent Period 
Lessened Hospital Stay 
Quicker Return to Active Duty 


2. No skin grafting. Course good, particularly 
considering location and severity of burn. 
Finally healed 2/17/40, with little loss of 
mobility. Can almost clench fist. 


in BURNS 


Timely Industrial Considerations: Four years’ experience with Foille in industrial and private 


practices has confirmed that this water-in-oil emulsion 


Provides quicker emergency aid 
Alleviates pain to marked degree 
Progressively coagulates serous exudate 


Aids more rapid epithelization 
Materially lessens contractures 
Encourages restoration of normal function 


The above illustrations demonstrate the outstanding value of Foille . . . Particularly well adapted to 


treatment of burns of hands, face and extremities. 


Write for literature and clinical sample of Foille. 


CARBISULPHOIL COMPANY 
3118-22 SWISS AVENUE: DALLAS, TEXAS, U.S.A. 


CHICAGO NEW YORK 


LOS ANGELES 


BIRMINGHAM 
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HERE must be no compromise in 
| the quality of Surgical Instruments. 
} This is the platform on which Sklar's 


<= 
American Made Stainless Steel Surgical 
Instruments continue to maintain lead- 
7 | ership as the finest instruments of Stain- 
\ less Steel made anywhere in the world 
today. 
: KLAR’S manufacturing capacity has 
been expanded so greatly during 
: the past few years, that today we manu- 
facture a greater number of patterns than 
have ever been made anywhere before 7 
of Stainless Steel. These instruments ) 
represent, in beauty, utility, long life 
and economy, the greatest achievement 
in the highly specialized field of surgical. 
instrument design and manufacture. Cata- 
logue will be sent on request. 
ex Sklar Products Are Sold Only Through Leading Surgical Supply Dealers 
=a) 


J3:.SKLAR MA ING COMPANY | 
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ISN’T CHEMICAL ANALYSIS suffi- 
cient proof of the purity of Cyclopro- 
pane Squibb? After all, such testing 
governs selection of raw materials and 
each step of production right through 
to the finished product. Why, then, a 
biological test? 

The biological control test to which 
Cyclopropane Squibb is subjected is 
employed as a further assurance of 
quality. Using the carbon dioxide ab- 
sorption technique, rhesus monkeys are 
subjected to approximately two-hour 
anesthesias. They are carefully ob- 
served for induction time, speed of 
recovery, circulatory and respiratory 
effects, muscular relaxation, amount of 
lacrimation and salivation and any un- 


For literature address Anesthetic D 


E-R: & SONS, NEW YORK 


MANUFACTURING CHEMISTS. TO THE MEDICAL PROFESSION SINCE 1858 


usual side effects. Samples of the anes- 
thetic mixture are taken at intervals 
throughout the anesthesia for deter- 
mination of percentage concentration 
of Cyclopropane, oxygen and carbon 
dioxide. 

When you use Cyclopropane Squibb 
you are using a product the high qual- 
ity of which has been demonstrated 
not alone by chemical and biological 
tests in the laboratory, but by extensive 
clinical experience in many of the lead- 
ing hospitals of the country. 

Cyclopropane Squibb is available 
in 30 (AA); 75 (B); and 200 (D) gal- 
lon special light-weight steel cylin- 
ders ... easier to handle ... less costly 
to ship. 


ivision, 745 Fifth Avenue, New York 


\ 
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_ The road to recovery in severe and minorburns 
may be traveled more rapidly with the aid of N 
Allantomide. @ Allantomide (National) is 
Allantoin Ointment 2% with sulfamilamide 10% 
ina greaseless base. @ Inmany reported. 
cases common burns as well as second and 


third degree burns were successfully treated. In 
common pyogenic infections sulfanilamide 
combats pyogenic organisms and Allantoin 

is the agent which stimulates granulation. In 
second and third degree burns sulfanilamide 

is used to control inféction. © Allantomide, . 
to be most effective, must come in actual contact 


with the contaminating organisms; 


For further information on the treatment 
of burns, infected wounds, ulcers and skin 
grafting, please write the Medical Division. 


TONAL 


 PHILADER 


= 
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VITAMINS 


IN PREOPERATIVE AND POSTOPERATIVE CARE 


“In the preparation of surgical patients and in postoperative care vitamin therapy must 
be accorded a place of prominence along with fluid balance and other nutritional considera- 
tions.” Puestow, C.B., S.G. and O. 70: 195-201. 


“‘This (surgical) preparation should also include vitamin concentrates for 5 to 7 days before 
operation. . . . Following operation, optimum nutrition should again be instituted through 
a well balanced, high caloric, high vitamin diet, supplemented by vitamin concentrates 
throughout the full convalescent period.” Holman, E., S.G. and O. 70: 261-269. 


For such use in preoperative and postoperative care 


WHITE’S NEO-MULTI-VI CAPSULES 


provide a rationally balanced therapeutic potency based on latest accepted standards. 
(See table below.) And most important, White’s Neo Multi-Vi Capsules are priced to 
afford a new degree of economy-to-patient. 


Minimum Full Dail 
One Neo y 
Vitamin | | 
quirements ances 
(Adult) P (Adult) 
A 4,000 5,000 5,000 
U.S.P. Units | U.S.P. Units | U.S.P. Units 
D 400 500 400-800 
U.S.P. Units | U.S.P. Units | U.S.P. Units 
Thiamine Hydrochloride 
U.S.P. (Vitamin B,) Img. | 1.5 mg. 1.2-2.3 mg. 
Riboflavin 2mg. | 2.5 mg. 1.8-3.3 mg. 
Nicotinamide 10 mg. 20 mg. 12-23 mg. 
Ascorbic Acid 
U.S.P. (Vitamin C) 30 mg. 50 mg. 70-75 mg. 
Pyridoxine Hydrochloride _ 
(Vitamin Beg) t 1 mg. t 
Calcium Pantothenate Tt 1 mg. T 


* Established by Federal Drug Association Requi t t established. 
#* Established by National Research Council : 


ON vitamin 


For the milder degrees of vitamin depletion, White’s 
Multi-Vi Capsules are the logical choice, with adequate 
prophylactic doses of the known major vitamins. 


—ethically promoted, not advertised to the laity. 
White Laboratories, Inc. 
113 North 13th Street, Newark, N. J. 
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A FENWAL SYSTEM 
INSTALLATION is 
measure of security 


fe means of preparing, 
ing their supply 


These highlights are important — 


Enables the hospital to prepare their requirements at 
an amazingly low per-liter cost... cuts expense. 


Multi-sized Fenwal Container-dispensers and TEL-O- 
SEAL hermetic closures can be used repeatedly. They 
provide for safe storage under 29 inches of vacuum... 
indefinitely. A Tel-O-Seal fits any size container. 


The sterility of solutions may be periodically checked 
without breaking the hermetic seal or contaminating 
the contents. 


Administration is made from original containers. 


Containers and equipment are designed to facilitate 
rapid, thorough cleansing. 


We invite your direct inquiry 


MACALASTER BICKNELL COMPANY = 


243 Broadway Cambridge, Massachusetts 


Send for descriptive 
brochure 


of safe irenteral fluids with mini- 
E § 
“a 
i 
| 


icidal Activity 


Brand of Cetylpyridinium Chloride P : 

| 
Extremely powerful in its action, Ceepryn exerts its | 

antiseptic potency in high dilutions against a very wide a oe 

range of organisms. The clinical importance of this | : 

non-selective germicidal activity is evident. It means - ee | 

that Ceepryn is ideal for both prophylaxis and treat- 
com 


ditions ‘of the standard Phenol © 
‘Coefficient determination. 
$—-Dilution which is germicidal 
im présence of 10% serum. 


1:80,000* 
1 5,0008 


“Advantages o of CEEPRYN 
in General Antisepsis 


@ Potent germicidal action in high 
dilution 


@ Effective against wide range of 
organisms 


@ Active in presence of serum 
@ Low surface tension—penetrat- 


REPRY 


TINCT RE 


Seg 


@ Low toxicity—no mercury, io- 
dine or phenols 
@ Safe and non-irritating to tissue Nees 
@ No interference with healing =@ == 


How Supplied 


Three dosage forms, all reasonably priced: 
Ceepryn Tincture 1:200—4 oz., pints and gallons 
Ceepryn Tincture 1:500—4 oz., pints and gallons 
Ceepryn Aqueous Solution 1:1000—pints and gallons 


Write for sample and descriptive brochure. 


THE WM. S. MERRELL COMPANY 


Founded RENE US. AL 


‘ 
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AN OPEN WOUND IS A CULTURE MEDIUM 


The laboratory worker uses serum to grow bacteria. The serum in an 
open lesion, whether caused by trauma, surgery or infection, also en- 
courages bacterial growth. 


In your selection of an antiseptic, therefore, it is natural to look for 
bactericidal activity in the presence of serum. 


FURMERANE 


(2-HYDROXY-MERCURI FURAN) 


is the germicidal agent which presents high antiseptic 
potency in the presence of serum. Its value has been 
demonstrated against various types of organisms, show- 
ing a wide range of bactericidal activity. 

For all routine antisepsis, including preoperative and 
predelivery preparation, use Furmerane in appropriate 
dilutions for combined effectiveness and safety. 
Furmerane Solution . .1:3000—4-o0z., pints and gallons 
Furmerane Tincture. .1:400—4-oz., pints and gallons 
Furmerane Ointment . 1:3000—%-oz. tubes and 1-Ib. jars 
Furmerane Nasal Drops with Ephedrine— 


1-0z., 4-0z., pints and gallons 


6-p-SEARLE co. 


ETHICAL PHARMACEUTICALS SINCE 1888 


CHICAGO 


New York Kansas City San Francisco 


| 
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Fight Inflammation As You Would Sabotage 


—to cut down 
the loss of man- 


e 
hours now vitally 
8. Gener owns” 953 
40 in and Auaine 28 


From ''Study of Absenteeism,” (2200 employees for 1 year), by L. G. Simon, M. D., 
and Clara Byington, R. N., in Industrial Medicine, August, 1941. 


@ From your own experience you well know 
that a varied group of inflammatory conditions 
is in a large measure responsible for the pro- 
longed idleness of countless temporarily inca- 
pacitated war workers impatiently waiting to get 
back on the job. 


But until the passive congestion of an inflam- 
matory reaction is effectively overcome, you of 
course don’t feel justified in sending your 
patient back to work. 


With a G-E Inductotherm, however, you’d have 
the means of greatly shortening this period of 
disability in most cases, and thus help to mini- 
mize the now startling figures on man-hour loss 
on the War Production Line. For the Inducto- 
therm, by the principle of electromagnetic 
induction, produces heat deep within the tissues 


—and dominantly in the vascular tissues, thus 
simulating nature’s own method of combatting 
inflammation by inducing an active hyperemia. 


In war-time and in peace time both, you'll find 
the G-E Inductotherm one of the most effective 
aids in your daily practice. There is an abundance 
of clinical literature to support this statement, 
and we shall be glad to send you authentic 
reprints, together with complete information on 
the Inductotherm. 


Write for Inductotherm Reprint Set No. E210. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL., U. S. A. 


= bb S. bles 


| 
‘ 
| No. Man-Days 
Abset 2653 
appe sons °° yains» . 
Maye anjuries» AT 
al 
| 
| 
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WOUND INFECTION 


its prevention and conirel 


...in Lacerations 
Treatment of lacerated wounds is assuming an increasingly important role in both military 
and civilian practice. It should be assumed that such wounds, since they are produced 
other than with surgical intent, are infected and must be treated accordingly. Generally 
recognized as the most important factor in delaying wound healing, infection must be 
controlled to reduce the period of partial or total disability. 
Many clinical reports in the literature attest to the unusual effectiveness of Azochloramid 
in the early control of infection. 
In their paper entitled “Treatment of Infected Wounds” (N.Y. S. Jour. Med., Vol. 36, No. 22) 
the authors conclude that .. . “Azochloramid, particularly 
Azochloramid in Triacetin, because of its efficacy, simplicity 
of application and low toxicity, deserves a prominent 
place in the treatment of infected wounds.” 


Council on Phormacy 


eee Azochloramid is in extensive use by the Army and Navy 


Trial quantities and comprehensive literature 
sent to physicians on request 


v WALLACE & TIERNAN PRODUCTS, INC. 


MEETS THE 


Belleville, New Jersey, U.S.A. 


AMERICAN JOURNAL OF SURGERY * OcToBER 1942 


t \ A 
€ 
Ss 
j 
| 
H 
| 
a 
; 
i 


P.VICTORY 


WAR DEPARTMENT 
OFFICE OF THE UNDER SECRETARY 


WASHINGTON. D.C. 


August 1, 1942. 


Mr. James Picker, President 
Picker X-Ray Corporation 
300 Fourth Avenue 

New York City, New York 


Dear Mr. Pickers 
This is to inform you 


erring upon your Clevela 
duction Award for high achieveme 


war equipment. 


that the Army and 
nd, Ohio Plant the 


Navy are conf 
nt in the 


Army-Navy Pro 
production of 
and your employees have 
tion record is helping 

The Army and Navy 
en of your 


The patriotism which you 
shown by your remarkable produc 
our country along the road to victory. 
are proud of the achievement of the men and wom 
Cleveland Plant. 

In conferring this award, the Army and Navy will 
ou a flag to fly above the plant, and will present 
ndividual within the Cleveland Plant a lapel 
1 of leadership production front. 


give y 
to every i 
pin, symbo 
May I extend to the Picker X-Ray Corporation 
my congratulations for accomplishing more than seemed 
reasonable or possible a year ago- 
Sincerely yours, 


Robert P. Patterson 
Under Secretary of War 
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Shorter Hospitalization in 
Abdominal Surgery 


... By means of 


‘SULFASUXIDINE’ Succinylsulfathiazole 
the New, Non-Toxic, Intestinal 


e@ War has made it imperative that 
hospital beds be reserved for patients 
who cannot be attended elsewhere, 
and that the total period of hospital- 
ization be reduced to a minimum in 
every Case. 

‘Sulfasuxidine’ succinylsulfathia- 
zole, because of its relatively low 
toxicity, potent antibacterial action 
in the intestine, and beneficial effect 
upon convalescence following intra- 
abdominal surgery, is contributing to 
the solution of this problem. 


This new compound, recently de- 
veloped by the Medical Research Lab- 
oratories of Sharp & Dohme, may be 
administered orally for three to five 
days prior to hospitalization in order 
to alter the bacterial flora of the in- 
testine and reduce the possibility of 
peritonitis. | 

Postoperative treatment with ‘Sul- 


fasuxidine’ succinylsulfathiazole con- 
tributes to a smooth, uncomplicated 
convalescence, This new sulfonamide 
preparation is also effective in the 
control of bacillary dysentery and its 
carriers. 


The remarkably low toxicity of ‘Sul- 
fasuxidine’ succinylsulfathiazole is 
partly explained by the fact that the 
drug is poorly absorbed from the in- 
testinal tract. Less than 5 per cent of 
the total therapeutic dose is excreted 
by the kidneys following oral admin- 
istration; the remainder is excreted 


in the stool. 
‘SULFASUXIDINE’ succinylsulfathia- 
zole is supplied in compressed, 0.5-Gm. 


tablets, in bottles of 100, 500, and 1,000. 


REFERENCES: Proc. Soc. Exper. Biol. & Med., Vol. 48, Oct., 1941 
Archives of Surgery, 44:187-207, Feb., 1942 
American Professional Pharmacist, 6:230, April, 1942 
Archives of Surgery, 44:208-222, Feb., 1942 
Federation Proceedings, 1:159, March 16, 1942 
J. Pharmacol. and Exper. Therap., 75:231, July, 1942 
Annals of Surgery, 115:829, May, 1942 
J.A.M.A., 119:615, Jane 20, 1942 


PHILADELPHIA 


21 
| 
> 
i 
Bacteriostat 
ef 
Succinylsulfathiazole 
lf) y 
‘ 


22 


AMERICAN JOURNAL OF’ SuRGERY OcToBER 1942 


MALLINCKRODT 


ANESTHETICS 
AND 


ANALGESICS 


No purer or more uniform anes- 
thetics and analgesics are obtainable 
than those that bear the Mallinckrodt 
label. In the full realization that life 
may depend upon them, Mallinckrodt 
anesthetics and analgesics are manu- 
factured with the utmost care and 
analysed by the most accurate known 
analytical methods. The goal is the 
ultimate in uniformity, stability and 


efficiency. 


MALLINCKRODT ETHER for Unestheosta 


Mallinckrodt Paraldehyde U.S.P. XI 


Mallinckrodt Procaine 
Hydrochloride U.S.P. XI 


Mallinckrodt Cyclopropane* 
U.S.P. XI 


Mallinckrodt Chloroform Purified 
for Anesthesia 


Mallinckrodt Barbiturates 


*Cyclopropane (Mallinckrodt) may 
also be obtained through the various 
offices of the Puritan Compressed 
Gas Corporation of Kansas City. 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt St., St. Louis, Mo. * 74 Gold St.,New York, N.Y. | [mere 
CHICAGO PHILADELPHIA MONTREAL LOS ANGELES 


TEARS Ge TO CHEMICAL USERS 
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ZEPHIRAN CHLORIDE is a mixture 
of high molecular alkyl-dimethyl- 
benzyl-ammonium chlorides. It con- 
tains no phenol, no iodine, no mer- 
cury, or other metals. 

In addition to effectiveness as a 
germicide ZEPHIRAN CHLORIDE 
offers new important plus prop- 
erties: 

* Rapidity of Action 
* Detergent Properties 
* Penetration Power 


* Non-Injurious Effect 
Upon Tissues, in Proper 
Dilutions 


* Wide Field of Applica- 
tion 


* Economy in Use 


Promise. 


Skin... Mucous Membranes . . 


ACCEPTED 


MERICA 


uncil on = 
ond Chemistry 


CHLORIDE 


MERCURIAL 


In the early stages of its oon 
ZEPHIRAN CHLORIDE gave promise of cer- 


_tain‘desirable properties which had always 


been lacking in bacteriologically potent 
germicides. 

Between promise and however, 
the road is hard and long. Through re- 
search and clinical work ZEPHIRAN 
CHLORIDE has given convincing proof that 
certain plus properties, also essential in 


preoperative skin antisepsis, can 


with germicidal effectiveness. 


In recognition of the proved ability of — 


ZePHIRAN CHLORIDE to meet today’s critical 
needs with new advantages, the Council 
on Pharmacy and Chemistry has granted 
the Seal of Acceptance to it. 


GERMICIDE FOR surcery AND OBSTETRICS ... 
. Infected Wounds © UROLOGY 
. .. Bladder irrigation and lavage @ EYE, EAR, NOSE AND 
THROAT © STERILE STORAGE OF INSTRUMENTS. 


ALBA company, inc., 


YORK, 
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During spinal anesthesia 


this powerful vasopressor quickly relieves acute | 


hypotension even on repeated use 


Hydrochloride 


(laevo—alpha—hydroxy—beta—methyl—amino—3 hydroxy ethylbenzene hydrochloride) 


ACCEPTED 


PMERICA, 
| 
poy 

and reentry 


Supplied in I c.c. ampules; | 
and in rubber-capped vials 


BYBROCH 


“= containing 5 c.c. of a sterile 
: 1% solution. Average 


subcutaneous dose: 0.5 c.c. 


Frederick te ATT) S & Company 


Since 1855 . . . ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


NEW YORK KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 
SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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tht there 


the misnomer “catgut” began. Fiddles had been known “ kits” 

—the strings were “kitgut’”—later, by common usage, “catgut.” : 
From this homely origin of the name for the raw material, 

stretches half a century of progress in surgery and 


suture-making. A cavalcade of swift and dramatic development 


pictured in our new sound film, “Sutures Since Lister.” 


| 
} 
at and t iddle 
Into the violin maker’s shop strides 
He wants a fiddle-string for 
H 
> 
“SUTURES SINCE LISTER@ eenpassed : 
by the Committees@i® Medi¢al Motion 


What’s in the name 


ETHICON? 


It stems from the Greek word 
E (ethos), character. To 
the surgeon of today it means 
a precision suture; an unusual 
combination of strength, pliabil- 
ity, smoothness and uniformity. 
Scientifically controlled from 
raw state to the surgeon’s hand. 
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@ The Ethicon way is to immerse ribbons of raw gut in the chrome bath before 
spinning them into suture strands. Thus, each ribbon acquires a uniform dis- 
tribution of chromium compounds—yielding a suture of even treatment through- 
out, in sharp contrast with some chromicizing techniques where the chromium 
compounds concentrate on the surface and the strand becomes “‘case-hardened.” 
A uniform chromium collagen complex: is desirable for uniform retardation of 


the absorption rate. 


SUTURE DIVISION 


NEW BRUNSWICK, N. J. CHICAGO, ILL. 


SUTURE MANUFACTURERS SINCE 1887 


COPYRIGHT 1942, JOHNSON & JOHNSON 
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EPIPHYSEAL SLIPPING OF THE HIP 


HERE is scarcely a chapter in the 

history of orthopedic surgery which 

more clearly records the change and 
development of this specialty which has 
come about within the period of a genera- 
tion than that of the conception of patho- 
genesis and treatment of this condition. 

The more or less general mechanical 
concept of treatment of deformity and 
locomotor disability arising from a wide 
diversity of etiological factors has been 
supplemented, and perhaps here and there, 
somewhat superceded, by diligent inquiry 
into questions of causation and prevention 
of the conditions which come within the 
sphere of activity of the orthopedic sur- 
geon. All this has led to a re-examination 
of the essential pathological condition 
with which he is dealing in the material 
that lies at his hand. 

It used to be said that an orthopedic 
patient is a patient for the “duration,” 
meaning thereby, the rest of that patient’s 
life. This statement, like the report of 
Mark Twain’s death when it was read to 
him, is, as he expressed it, “somewhat 
exaggerated.”’ Nevertheless one may con- 
clude that the orthopedic surgeon has from 
the first been interested in a sequence of 
pathological changes which sometimes im- 
plies a considerable period of observation. 

In this category used to fall epiphyseal 
separation of the hip. The adolescent who 
presented the clinical picture of a minor or 
major alteration of relationship between 


the capital epiphysis of the femur and its 
parent bone was very often destined to be 
an adult “‘hip cripple.” 

The early attempts at treatment were 
concerned entirely with a re-approximation 
of the altered parts. This involved at first, 
traction, later, forcible manipulation, and 
still later, open operation to restore contour. 

With the exception of traction (which 
determined rest in bed), it is exceedingly 
likely that the early alternatives of therapy 
mentioned above frequently did harm 
rather than good. The basis in pathological 
anatomy for the observation is that any 
method of procedure which would have 
for its end a restoration of contour might 
easily compromise the blood supply of the 
capital epiphysis and lead to aseptic 
necrosis with ultimate osteo-arthritis of 
the hip. | 

What should be the answer to the 
problem? We know that certain adoles- 
cents, frequently of the overweight “‘endo- 
crine”’ class, present a softening of structure 
at the epiphyseal junction. We do not know 
its cause. We know that under the influence 
of minor trauma, or by the operation of 
ordinary wear and tear, the epiphysis will 
slip and thus produce the symptoms of hip 
joint disability. We do not know, nor have 
we any rules to guide us as to just which 
ones are going to stop slipping some more, 
or which ones are going to proceed to 
union without further displacement. But 
we do know that we can circumvent the 
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process by assuring a somewhat earlier 
union of the epiphysis with the parent 
bone than nature might ordinarily have 
designed. 

The method which should be employed 
to “implement” this desirable consequence 
has not been too clearly defined. The 
alternatives which present may be sum- 
marized as follows: 

1. Leave it alone and “‘take a chance.” 

i1. Put the patient to bed during the 
painful period, hang a weight on his leg 
and “‘take a chance.” 

i. Do a forcible manipulation under 
anesthesia designed to reduce a displace- 
ment, with subsequent rest in plaster of 
Paris. This is a two-edged sword; the 
displacement may occasionally be reduced, 
yet what follows too often is necrosis of 
the epiphysis and arthritis of the hip. 

1v. Do an open operation to reduce 
the dislocation. This is little better than 
No. 11. 

v. Do an operation designed to secure 
a premature union between epiphysis and 
neck. Simple bone drilling across the 
epiphyseal line has been advocated for 
this purpose. Such an operation may from 
time to time accomplish its design, but 
offers no assurance that a further degree of 
displacement may not occur during the 

“waiting period.” 

vi. Open reduction with fixation by 
the Smith-Petersen nail. This is no better 
than No. 11. 

vu. Open reduction with fixation by 
autogenous bone graft. This also involves 
the hazard of aseptic necrosis of the head. 
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vil. Internal fixation of the parts in the 
position present at the time of observation 
and without opening the hip joint unless 
the displacement is extreme. Such a proce- 
dure preserves whatever blood supply is 
left to the upper femoral epiphysis. Nails 
or wires may be used as internal fixation 
agents. An autogenous bone graft may well 
add something more in that it supplies 
not only a sufficient period of fixation, but 
also the osteogenic capacity to secure an 
early union of head and neck. 

1x. Subtrochanteric osteotomy. If un- 
ion is attained in a position of much 
deformity, osteotomy may be employed 
to “roll”? into the hip joint a spherical 
head by suitably gaging the osteotomy 
attitude to this purpose. 

Statistical data bearing on the results 
of the employment of these various alterna- 
tives must always be open to the criticism 
that, in the first place, there is a relative 
infrequency of these cases, and in the 
second place, the failure of the observer to 
take into account the multiplicity of the 
factors involved. A single case means 
nothing, nor do a few. 

The only meaning in all this is that we 
should all examine this problem more 
carefully in the light not only of the 
mechanical aspects of the condition of 
“‘epiphyseal separation of the hip” but 
also in the light of its essential pathological 
changes, and thereby arrive at a substantial 
improvement in the management and out- 
come of these cases. 

ARTHUR KRrIDA, M.D. 
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RUPTURE OF THE INTERVERTEBRAL DISC* 


B. Eck, M.D. 


Fellow in Orthopedic Surgery, Willis C. Campbell Clinic 
MEMPHIS, TENNESSEE 


HE causes of back pain ramify into 

every field of medicine. Many at- 

tempts have been made to present 
the condition in panoramic perspective. 
Now, instead, the study of individual 
situations has come into vogue with the 
ultimate hope of molding the fragments 
together and thus solving the problem. 
We shall limit ourselves to the study of a 
cause of back pain, and probably the most 
common, that due to pathological dis- 
turbances referable to the intervertebral 
disc. This study is the result of a critical 
examination of the literature together with 
a review of 250 consecutive surgically 
treated patients. 


TERMINOLOGY 


The terminology used in describing 
the pathological changes of the inter- 
vertebral disc is more than a bit con- 
fusing. Articles in the literature refer 
to the condition as “rupture of the inter- 
vertebral disc,” “protrusion of the in- 
tervertebral disc,” “‘retropulsion of the 
intervertebral disc,” “herniation of the 
intervertebral disc,” “herniation of the nu- 
cleus pulposus,” and “extrusion of the 
nucleus pulposus.” We shall use rupture 
of the intervertebral disc as an all-inclusive 
term, and consider the condition in the 
light of two situations: One, a compression 
upon the spinal cord and/or nerve roots 


brought about by the coursing of the 
entire disc posteriorly or by weakness of 
the annulus fibrosus permitting the pos- 
terior portion of the disc to bulge without 
rupture of the contents. This we term 
protrusion. (Fig. 1.) Horwitz® has called 
attention to the factor in the study of 
seventy-five adult spines. The second 
situation, brought into existence also by 
weakness of the annulus fibrosus, is one 
in which there is actual rupture through 
the weakened site in the limiting annulus 
fibrosus. We shall consider such as hernia- 
tion. (Fig. 2.) 


ANATOMY 


In considering the anatomy of the inter- 
vertebral disc, we may, for practical 
purposes, consider it as a cushion conform- 
ing to the contour of the vertebral bodies, 
inclosed between the superior and the 
inferior hyaline cartilage plates and sur- 
rounded by a ring of fibrocartilage, the 
annulus fibrosus. Contained within the 
disc, much like the liquid center of a golf 
ball, is the nucleus pulposus which adds 
elasticity to the disc. It is this structure 
which produces the tendency to horizontal 
rupture when the limiting annulus fibrosus 
is weak. Since the annulus fibrosus is 
thicker and stronger anteriorly and thin 
and weak posteriorly, an anatomic reason 
for rupture exists. 


* From the Services of Dr. R. Eustace Semmes, Department of Neurological Surgery, and Dr. J. S. Speed, 
Department of Orthopedic Surgery, The University of Tennessee School of Medicine, The Baptist Memorial 
Hospital and The Willis C. Campbell Clinic, Memphis, Tennessee. 
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PHYSIOLOGY 


Physiologically, the influencing factor in 
either protrusion or herniation is the nu- 
cleus pulposus. This structure is responsi- 


Fic. 1. Protrusion of the in- 
tervertebral disc. 


ble for the expansibility of the disc. It is 
the nucleus pulposus, rather than the inert 
cartilage of the disc, which absorbs the 
brunt of the shocks of the ordinary wear 
and tear of life and which exerts a cushion- 
ing effect. It is this same structure which 
reacts to force in much the same manner 
as does the liquid center of a golf ball on 
being struck. Its spheroid character is 
flattened, but it expands concentrically 
at the expense of the annulus fibrosus. 
Keyes and Compere,” in their conclusive 
study of the function of the nucleus pul- 
posus of the intervertebral disc, point out 
that the confined and compressed nucleus 
pulposus depends for its status quo upon 
the integrity of its limiting structures, the 
cartilage plates above and below and 
the surrounding annulus fibrosus. Com- 
pression of the spinal cord and/or nerve 
roots is brought about when weakening 
of the annulus fibrosus permits encroach- 
ment upon them. 

The expansibility of the disc is ques- 
tioned by some. Bradford! considers the 
disc as a plastic rather than an expansile 
body. Petter,!* however, in an elaborate 
experiment, demonstrated the expansi- 
bility of the disc by virtue of its contained 
nucleus pulposus and showed that a rather 
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tremendous force (thirty-two pounds) is 
required to compress or flatten the ex- 
panded nucleus. That the disc expands 
when the limiting structures are pathologi- 


thickened 


nerve root 


4th. lumbar 
nerve root 


Fic. 2. Herniation of the inter- 


vertebral disc. 


cal is demonstrated in cases of extreme 
osteoporosis. (Fig. 3.) 


ETIOLOGY 


In discussing the etiology of rupture of 
the intervertebral disc, weakness of the 
annulus fibrosus is the predisposing cause. 
Trauma is the precipitating factor in most 
instances. 

We have seen that the annulus fibrosus 
is anatomically weak in its posterior por- 
tion. Two theories are advanced to account 
for weakness of the annulus fibrosus: (1) 
that of ischemia or loss of blood supply in 
adolescence, as advanced by Bradford,! 
and (2) that of dehydration to which Keyes 
and Compere” adhere. Since adequate 
proof is still lacking, we must continue to 
regard such reasoning as purely theoretical. 

Another factor to be considered in the 
production of symptoms is calcification of 
the entire disc. In rare instances, actual 
ossification, as pointed out by Horwitz,® 
may be seen. This may be a natural sequel 
to dehydration. In any event, whether the 
disc is calcified or ossified, the once elastic 
disc is transformed into a rigid structure. 
We believe that calcification follows rather 
than precedes rupture. The initial symp- 
toms, having been mild, may have been 
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overlooked by the patient, but later on, 
through mechanical derangement, the en- 
tire disc may move posteriorly sufficient to 
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be overlooked that repeated minimal 
traumatic shocks have a place in the 
etiology of these cases, an observation 


Fic. 3. Illustrates the expansibility of the intervertebral disc in 
pathological conditions (osteoporosis) of the vertebral column. 
(a) Lumbar region; (B) dorsal region. 


provoke more severe symptoms. We shall 
see in Case 11 an instance of calcification of 
an intervertebral disc. 

The predisposing factor, anatomical 
weakness, may exist in many individuals 
without rupture ever taking place. Where 
the predisposing factor is present, trauma 
is the precipitating factor. Trauma may be 
relatively mild or it may be more violent 
and severe; most often, it is sudden. Com- 
monest causes of severe trauma are falls 
from a height and involvement in auto- 
mobile accidents in which there may or 
may not be accompanying compression 
fractures of the vertebrae. Included among 
the milder forms of trauma are the lifting 
of weights, the manipulation of the spine 
under anesthesia, and sudden jerky move- 
ments, as in the cervical region. While 
trauma is ordinarily sudden, it is not to 


made by Schmorl and Junghanns! in 
1932, and later supported by Donohue.’ 
In our series, the lifting of moderately 
heavy weights and sudden movements 
of the head figured most prominently in 
the patient’s history. 


MECHANISM 


Rupture of the intervertebral disc occurs 
with the spine in a position of flexion. Of 
course, the predisposing factors must exist 
and the precipitating factor, trauma, must 
come into being. Flexion narrows the 
intervertebral space anteriorly and widens 
the space posteriorly. The anterior portions 
of the bodies more closely approximate 
each other, whereas the spinous processes 
and posterior portions of the bodies be- 
come separated. Upon the occasion of 
trauma, as in the lifting of a heavy weight, 
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the compression force tending to displace 
the disc posteriorly becomes excessive and 
protrusion or herniation results. (Fig. 4.) 


Line of force 


Static resistance 


Fic. 4. Illustrates the mechanism responsible for 
rupture of the intervertebral disc. Compression 
force from above includes the superincumbent 
weight plus the added strain of the weight 
lifted. The static resistance is the stabilizing 
force which opposes the force from above. 
These vertical forces resolve themselves in the 
horizontal force directed posteriorly which, in 
the presence of the predisposing and precipitat- 
ing factors, accounts for rupture. 


Since the fulcrum of motion of the verte- 
bral bodies ts close to the anterior vertebral 
margin in flexion, a small compression 
force anteriorly produces a proportionately 
greater force posteriorly as the result of its 
superior advantage in leverage. 

In the case of protrusion, the posterior 
portion of the disc is so compressed 
against the weakened annulus fibrosus as 
to cause bulging without actual rupture. 
Where the bulging is sufficient, encroach- 
ment upon the cord and/or nerve roots 
results. Protrusion may be seen in the 
instance of the calcified disc. We believe 
that protrusion precedes calcification. Me- 
chanically, it is more difficult for a rigid 
body to become compressed and dislodged. 

In the case of herniation, the same me- 
chanical forces exist. The same compression 
factor comes in for consideration; but the 
weakened annulus fibrosus ruptures instead 
of ballooning out while maintaining its 
stretched weakened fibers intact. Hernia- 
tion occurs through the weakest portion 
of this heretofore limiting structure. 
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SITE OF RUPTURE 


The material investigated and the symp- 
tom-complex have been, in the main, rela- 
tive to rupture of the lumbar intervertebral 
discs. In our series, rupture occurred in 243 
cases (97.2 per cent) 1 in the IJumbar region, 
in the cervical region in five cases (2 per 
cent), and in the thoracic region in two 
cases (0.8 per cent) reported in this paper. 
Five cases (2 per cent) showed evidence of 
rupture at two or more levels. These 
percentages, however, do not coincide with 
the percentages on the average found in the 
literature. We believe that, on the whole, 
rupture in the lumbar region is less than 
97 per cent, that it is greater than 2 per 
cent in the cervical region, though ad- 
mittedly the number of cases reported 
in the thoracic region Is meagre. 

Rupture occurs most commonly in the 
regions of greatest lordosis. As observed by 
Semmes and Murphey, this has an 
anatomical reason, the horizontal diameter 
of the intervertebral foramina being least 
at points of maximum lordosis as the result 
of the “anterior thrust of the articular 
facets.” In the Iumbar region, rupture is 
most common at the fourth interspace 
and at the lumbosacral articulation; in the 
thoracic region, from the ninth interspace 
to the lumbodorsal junction; and in the 
cervical region, from the fifth interspace 
to the cervicodorsal junction. 

Rupture usually occurs posterolaterally 
with ensuing compression of the nerve 
root emanating at or just above that point. 
Less commonly, it may occur centrally 
with symptoms of partial cord compression 
in the more severe cases, but with only 
moderate soreness in the milder cases. At 
some time following central rupture, how- 
ever, the protruding material may migrate 
laterally with ensuing typical nerve root 
symptoms. We have seen cases in which 
the rupture previously localized on one side 
has migrated to the opposite side. Stookey”*® 
distinguished three types of compression, 
namely, bilateral cord compression, uni- 
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lateral cord compression and compression 
of the nerve root. (Fig. 5.) 


SYMPTOMATOLOGY 


We will consider the symptomatology 
according to anatomical division since the 
symptoms vary with the region. 
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shortly afterward or not until several 
months later. The patient will complain 
of pain in the posterior aspect of the thigh 
in the case of rupture at the fourth or 
fifth imterspace, whereas rupture at the 
third interspace produces pain in the 
medial aspect of the leg. He will also experi- 


. Fic. 5. Demonstrates the different manners in which protrusion or herniation compress the spinal cord and 
nerve roots. (A) Bilateral cord compression; (B) unilateral cord compression; (c) nerve root compression. 


‘ Because of its frequency, the symp- 
; tomatology of rupture of the intervertebral 
: disc in the lumbar region is best known. 
The history, of course, is significant. Pain 
in the lower back usually comes on sud- 
denly following strain in flexion. Subjec- 
tively, the patient may only experience 
soreness or a “catch” in the lower back, 
or the pain may be severe and incapacitat- 
ing at the onset. The back pain is the 
reaction to trauma on the part of the 
intervertebral disc and the posterior longi- 
tudinal ligament. The studies of Roofe® 
demonstrated that these structures are 
innervated by recurrent branches of the 
lumbar plexus. Radiation of pain into 
sciatic distribution may occur at the time, 


(Modified after Stookey. Arch. Neurol. 2 Psychiat., 1928.) 


ence difficulty in stooping to tie his shoes. 
Pain on anterior bending will verify such 
for the examiner. A positive straight leg 
raising or Laseque sign on the affected 
side affords further verification. This is 
one of the most reliable tests. There are 
often sensory changes in the fourth and 
fifth lumbar and first and second sacral 
distribution. These may be in the form of 
paresthesias or hypesthesias. The patient 
may complain of tingling or pricking sensa- 
tions. Often he will observe the sensation 
of numbness or coldness coinciding with 
the cutaneous distribution. Areas of hypes- 
thesia in the lower extremity may, in some 
instances, be mapped out by the examiner. 
He may notice pain at the site of rupture on 


q 
= 
| 
« 
\ 
= 
SSS 
~ 


8 American Journal of Surgery 


coughing, sneezing or straining at stool, or, 
the back pain may be unaffected with an 
exacerbation of the radiating pain. Jugular 
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consistency. Examination of the back usu- 
ally reveals a moderate to marked degree 
of muscle spasm, more pronounced on the 


Fic. 6. Demonstrates the suggested method of differentiating rupture at the sacrolumbar articulation from 
that of the fourth interspace. (a) Upper left; (B) upper right; (c) lower left; (p) lower right. It will be noted 
that (a), (B) and (c) are active motions on the part of the patient; (D) is passive and performed by the 
examiner. When positive, pain referred to sacrolumbar articulation. 


compression, after the fashion of Viets® 
and Naffziger,!? will often localize and 
reproduce the pain. The patient’s tailor 
or seamstress may be the first to call his 
attention to scoliosis, usually away from 
the site of the lesion, by observing that 
one shoulder “‘droops,”’ or that the shoulder 
girdle is not in complete alignment with 
the pelvis. The ilium is often higher on the 
affected side. The patient may limp, thus 
favoring the painful limb. The knee jerk 
is usually unaffected, though it may be 
diminished. The ankle jerk may be unaf- 
fected, but ordinarily is diminished or 
absent. Spurling and Grantham?!” and 
Spurling and Bradford” believe that dim- 
inution or absence of the knee jerk is 
indicative of rupture at the third inter- 
space, non-involvement of the knee jerk 
and ankle jerk demonstrative of rupture 
at the fourth interspace, and diminution 
or absence of the ankle jerk is evidence 
of rupture at the lumbosacral articulation. 
In our series, we have not been able to 
verify these findings with any degree of 


unaffected side in standing, and usually 
disappearing in a sitting or relaxed posi- 
tion. There ts often flattening of the normal 
Jumbar curvature. Measurement of the 
lower extremities will reveal atrophy in 
cases of long standing. Palpation, at best, 
Is Inaccurate and faulty. While pain is 
chiefly reflected in the region of the fourth 
and fifth interspace, many of these patients 
complain of tenderness in the region of the 
ischial tuberosity. This may be explained 
by the relative superficiality of the sciatic 
nerve as it passes through the greater 
sciatic notch. Another point of superficiality 
and also of pain is at the popliteal space. 
A suggested method of differentiating 
rupture at the sacrolumbar articulation 
from that of the fourth interspace consists 
in hyperflexion and hyperextension of the 
extended lower limbs upon the trunk. 
This results in pain at the sacrolumbar 
articulation in the case of rupture at this 
interspace. Hyperextension and _hyper- 
flexion of the trunk on the lower limbs will 
produce the same symptom. True, patients 
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with anomalies in the sacrolumbar region 
or with relatively stable fifth interspace 
may complain of an exacerbation at the 


fourth interspace upon these maneuvers, 
but the test is not designed as an absolute 
fmding. It is merely used as a substantia- 
tion of the nearly completed diagnosis. 
The only active maneuver, from the pa- 
tient’s standpoint, is hyperflexion of the 
trunk upon the lower extremities; all of 
the remaining maneuvers are passive and 
performed by the examiner. (Fig. 6.) 

The cervical region is the next most 
common site of rupture. Horwitz? in 
studying fifty male cadavers noted degen- 
eration, narrowing and ossification in 
76 per cent of the specimens. Changes were 
most common in the fourth, fifth and sixth 
interspace, but a pathological condition 
was not to be wholly excluded in the third 
and seventh cervical and fifth thoracic 
interspaces. We have recently seen five 
cases of ruptured intervertebral disc in 
the cervical region.* In all of these, the 
mechanism has been exactly the same, 
though the symptomatology necessarily 
varies. 

The situation is initiated by sudden or 
jerky movements of the head, resulting in a 
“crick” in the neck. Stookey,?* an early 
observer in the case of rupture in the 
cervical region reporting seven cases since 
determined to be ruptured discs, believes 
that the condition usually comes on gradu- 
ally in this area. In three of the five cases 
(60 per cent) we have seen, however, the 
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inaugural phase came on suddenly with 
sensation of pain, moderate to severe, 
originating in the cervical region and re- 


wa 


B 
Fic. 7. Case 11. Calcified disc is best seen in lateral view. 


established by movement of the head, espe- 
cially if motion be sudden or of rather 
violent nature. “Electric shocks” radiating 


down an upper extremity may follow 


motion. 

Adhering to the classification of 
Stookey,”* in the case of cord compression 
the patient may notice pain, coldness or 
numbness in one or both lower extremities. 
There may be pain in both shoulders. A 
painful spot between the scapulae, tender 
to palpation, may be present. The patient 
may bestricken with weakness and difficulty 
in walking. A spastic condition of both 
lower extremities may ensue in rare in- 
stances. In the case of rupture at one of the 
higher cervical levels, spasticity may in- 
volve all four extremities or combinations 
of them. Loss of bowel or bladder control is 
not usual. These findings are more common 
when there is direct protrusion rather than 
herniation. 

In the instance of combined partial cord 
and unilateral root compression, the pa- 
tient will demonstrate the signs of com- 
pression in a milder degree plus those of © 
actual nerve root compression. 

When the nerve root is impinged, root 
pain usually follows the course of the sixth, 
seventh and eighth cervical and _ first 
thoracic segments. Pain may exist in one 
shoulder, in the arm, forearm and hand, 
and even laterally down the thoracic cage. 
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This is usually more pronounced in certain 
areas, especially those in which the periph- 
eral nerve is most superficial, as at the 
elbow and over the dorsum of the forearm 
in the midportion. There is often definite 
precordial distress which, combined with 
radicular pain down the left arm, may 
simulate angina pectoris or coronary occlu- 
sion. Recently, we operated upon a patient 
and found a typical ruptured disc (sixth 
cervical) in which the patient had been 
treated three weeks previously for coronary 
occlusion. The electrocardiogram taken at 
the time of said treatment was not signifi- 
cant. Repetition immediately following 
operation revealed no changes in any of the 
leads. There may be muscular weakness 
and atrophy in the upper extremities, 
shoulder girdle, neck and _ precordium. 
There may be involvement of the muscles 


of the forearm and hand. Stookey” reports — 


a case in which there was atrophy of the 
intrinsic muscles of the hand. 

In all cases, there is usually a marked 
degree of muscle spasm in the cervical 
region, the patient often holds the head in a 
rather rigid position, an involuntary effort 
to splint the part, relieving active and 
preventing potential pain. 

Later, the patient may experience sen- 
sory changes. In the instance of cord 
compression, disturbance in pain and tem- 
perature sensation and diminution of tac- 
tile sense. Impairment of vibratory sense 
may be noted. When the compression is 
unilateral or upon the nerve root, burning 
and tingling in the shoulder and upper 
extremity are most common. Numbness 
may occur in the hand or forearm with 
areas of hypesthesia. 

In cases of some duration, there is 
scoliotic deviation of the head from the 
midline, away from the lesion, an involun- 
tary effort to lessen pain. Flattening of the 
normal curvature or loss of lordosis is 
common. The pain may be reproduced by 
motion of the head, especially rotation 
from the affected side. Palpation of the 
area may reveal tenderness, but this does 
not serve to localize the lesion. Coughing, 
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sneezing and jugular compression will 
re-enact the pain. 

The reflex changes include, in the case of 
cord compression, diminution of the ab- 
dominal reflexes, hyperactivity of the 
tendon reflexes in the lowers with patellar 
and ankle clonus and positive Babinski 
sign. If the rupture be high in the cervical 
region, the reflexes in the uppers will also be 
hyperactive. In the case of partial cord 
compression, changes will be present to a 
lesser degree and may be more pronounced 
on one side than on the other. With root 
compression, tendon reflexes in the lowers 
are unchanged and in the uppers are often 
normal. 

Rupture of the intervertebral disc is least 
common in the thoracic region. Schmorl,’® 
in an exhaustive study of pathological 
material, discovered only three instances of 
rupture in the thoracic region. von Pechy”® 
reported one case in 1929, Elsberg® one in 
1931. Since then there have been scattered 
reports of cases in the literature. 

In our series, thoracic rupture has been 
seen in only two instances (0.8 per cent), 
one occurring at the ninth and the other at 
the eleventh thoracic interspace. Rupture 
in this region is brought about by a com- 
bination of the contributing factors in 
cervical and lumbar rupture. Sudden vio- 
lent movements of the head or the strain of 
lifting moderately heavy. objects with the 
spinal column in a flexed position are 
notable. The back pain is localized in the 
thoracic region and is not relieved by the 
ordinary measures. Accompanying the pain 
in the back (in the case of protrusion) is a 
transient spastic paralysis involving one or 
both lower extremities. Later, only weak- 
ness and difficulty in walking persist. 

Following the initial attack, there may 
be periods when the patient is entirely or 
nearly symptom free, only to have pain 
recur with the re-establishment of the 
inaugural conditions. The attacks may be 
spaced over a period of days, months or 
years until finally the patient must yield to 
the severity of the condition. Laughing, 
yawning, taking a deep breath, coughing, 
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sneezing or straining at stool are among 
things which will reproduce pain. Extremes 
of motion (extension, flexion, rotation or 
lateral bending), particularly if these be 
sudden, will initiate the pain. 

In the case of cord compression, there 
may be “electric shocks” down one or both 
lower extremities. In the instance of nerve 
root compression, radiation follows along 
the course of both the anterior and poste- 
rior divisions of the spinal nerves origi- 
nating in the thoracic region. Posterior 
radiation, of course, results in additional 
pain in the thoracodorsal area. Radiation 
along the anterior divisions follows the 
course of the thoracic segments, resulting in 
girdle sensation around the chest or upper 
abdomen. Such may closely simulate pleu- 
rodynia, cholecystitis, cholelithiasis and 
ruptured peptic ulcer. Radiation in the 
lower extremities and along the thoracic 
segments may occur in the instance of 
unilateral cord and nerve root compression. 

Muscle spasm is less easily detectible in 
the thoracic region. Scoliosis may be pres- 
ent, but is less marked than in the lumbar 
or cervical regions. Flattening or loss of 
lordosis is discernible in chronic cases. 

Sensory changes, in the case of cord 
compression, include disturbances in pain 
and temperature sensation, with diminu- 
tion or impairment of tactile or vibratory 
sense. The patient will often complain of 
numbness at the onset, and areas of hypes- 
thesia may be mapped out in certain 
instances. In nerve root compression there 
may be burning, numbness or hypesthesia 
along the course of the thoracic nerve 
segments involved. 

Palpation will not elicit the site of rup- 
ture. Jugular compression will grossly re- 
veal the location in most instances. When 
the test is negative, coughing may cause an 
exacerbation of pain. 

The tendon reflexes are usually hyper- 
active and accompanied by a positive 
Babinski sign in the instance of cord 
involvement. Patellar and ankle clonus 
may be elicited. The abdominal reflexes are 
often diminished. 
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We include two cases in the thoracic 
region in this paper because of their relative 
rarity and in the hope that with sufficient 
case reports and a corelation of the facts 
and findings, we will grope less in ignorance. 


CASE REPORTS 


Case 1. J.L.,a white male, aged thirty-five, 
a funeral director, was admitted November 20, 
1940, with the history that ten days previously 
while lifting a corpse he experienced severe pain 
in his back, thighs and legs, accompanied by a 
complete paralysis of the lower extremities 
lasting a few minutes, followed by a partial 
paralysis and numbness of the lower extremities 
continuing about twelve hours. He regained the 
use of his limbs, walking with a limp, but the 
pain continued to be so severe that at times 
he was completely incapacitated. The pain, 
which radiated down the front of the thighs 
and legs, was aggravated by coughing, sneezing 
and taking a deep breath. Movement re- 
established the pain. Examination revealed 
hypesthesia of the anterior aspect of the left 
thigh and the left leg. Jugular compression 
reproduced pain in the lower lumbar region; 
release resulted in pain radiating down the 
anterior aspect of the left lower extremity. 
Laseque sign was bilaterally negative. There 
were no changes in the reflexes. X-rays showed 
narrowing of the eleventh thoracic interspace. 
Spinal fluid examination showed the spinal 
canal to be partially blocked. The total protein 
was 140 mg. 

At operation two days later, protrusion of 
the eleventh thoracic intervertebral disc was 
found through hemilaminectomy. Laminectomy 
was then performed through the eleventh and 
twelfth thoracic vertebrae and the disc ex- 
posed. The disc was found to be somewhat 
calcified, firmly fixed, and it was decided not 
to remove it. Thorough decompression of the 
cord and nerve roots was done by removing a 
considerable part of the articular facets as well 
as the laminae. 

The patient had considerable lower thoracic 
and left lower extremity pain for three days 
postoperatively, but on and since discharge 


has been free of symptoms. 

Case u. C. H., a white male, aged forty- 
six, railroad conductor, was admitted Novem- 
ber 14, 1938, with the following history: Twelve 
years previously, while riding the caboose in 
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semireclining postion, the patient was thrown 
into a position of flexion when the train stopped 
suddenly. Consciousness was momentarily lost. 
Upon regaining consciousness, the patient be- 
came aware of excruciating pain in the back 
and it was necessary to remove him from the 
train on a stretcher. The patient was strongly 
opposed to medical treatment, however, and a 
physician was not called until the following day. 
No symptoms other than backache existed 
at the time. A year later, the patient noticed 
sharp pain radiating from the spinal column 
anteriorly in girdle fashion along the belt line 
at approximately the level of the umbilicus. 
Pain in the back persisted but to a lesser degree. 
Three years later the patient observed numb- 
ness in the large toes, which gradually pro- 
gressed upward to involve both limbs. Some 
time later the patient found it difficult to bend 
over to wash his face,,and had pain in stooping 
to tie his shoes. During all of this time, girdle 
pain persisted, being more pronounced on the 
left side. In 1933, the patient visited a regularly 
recognized group who made the diagnosis of 
“irritable colon.” Treatment was prescribed, 
but no relief obtained. Nine years later the 
patient observed the sensation of pins and 
needles in the plantar areas of both feet and 
began to drag the left lower extremity. Hyper- 
extension of the spine increased the paresthesia. 
Consultation with regular and cultist physicians 
brought no relief. 

On admission, the patient had no pain on 
coughing or sneezing, but taking a deep breath 
or attempting to assume the erect posture 
resulted in pain in the thoracic region of the 
spine. Radiation of pain at the level of the 
umbilicus was especially marked on the left. 
Both lowers were spastic and the gait was 
ataxic. The Laseque sign bilaterally was posi- 
tive, more pronounced on the left. The Naffziger 
sign was negative. Sensory level was at the 
tenth thoracic and was better on the left; 
lower abdominal reflexes were absent. Knee 
jerks were three plus and equal; ankle jerks 
were one plus and equal. There was an unsus- 
tained ankle clonus on the left. The Babinski 
sign bilaterally was positive. There was absent 
position and vibratory sense bilaterally. No 
loss of lumbar lordosis and no scoliosis were 
present. Spinal puncture revealed nearly com- 
plete subarachnoid block, fluid xanthochromic 
and total protein 152.5 mg. X-ray showed 
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narrowing of the ninth thoracic interspace with 
calcification of the intervertebral disc. (Fig. 8.) 

At operation, the laminae of the ninth and 
tenth thoracic vertebrae were removed, the 
dura opened and a hard mass causing an inden- 
tation of the anterior portion of the dura was 
discovered. The dura and the cord were then 
retracted to one side and the mass examined 
extradurally. It filled the entire ninth thoracic 
interspace, was calcified on the left side and 
protruded dorsally about one-fourth inch. 
Rongeurs were used to remove the calcified 
portion; the remainder of the disc was excised 
with a curette. The ninth roots were sacrificed. 
Thorough decompression was accomplished and 
the protrusion eliminated. 

Following the operation there was complete 
anesthesia from the umbilicus down; bowel 
and bladder control were lost. The patient was 
bedridden six months, during which time the 
sensation gradually returned, along with bowel 
and bladder control. Crutches and cane were 
used about three months following leaving his 
bed, because of difficulty in walking which 
gradually subsided. 

A check-up three years postoperatively re- 
vealed the local and radiating pain to have 


completely disappeared. The patient walked 


well, though slightly ataxic. There was com- 
plete bowel and bladder control. Laseque and 
Naffziger signs were negative; extension and 
flexion of the spine and lower extremities were 
painless. All sensation had returned except 
in the superficial peroneal on the left, which 
accounts for some numbness of the lateral 
dorsal aspect of the foot. Knee jerks were 
four plus and equal, ankle jerks two plus and 
equal. Abdominal reflexes were normal. There 
was evidence of persistent posterior tract 
involvement inasmuch as there was loss. of 
proprioceptive sensation of the left lower ex- 
tremity, positive Babinski, Oppenheim, Chad- 
dock and Rhomberg signs along with a mild 
ataxia. Unsustained ankle clonus persisted. 
The patient now pursues a gainful occupation, 
working as a railway baggageman. He can lift 
heavy weights, such as trunks and other 
articles, for the first time in fifteen years. 


From the case reports above, it will be 
seen that calcification of a protruded disc 
can occur and that a calcified protruded 
disc can produce symptoms not unlike a 
noncalcified disc. Calcification, we believe, 
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occurs following rupture, but may precede 
the recognition of subjective symptoms on 
the part of the patient. 


LABORATORY FINDINGS 


The laboratory can be of assistance in 
the diagnosis of the ruptured intervertebral 
disc from the viewpoint of substantiation 
of the nearly complete diagnosis. Spinal 
puncture will usually produce an exacerba- 
tion of pain, especially in the instance of 
rupture in the lumbar area. The Quecken- 
stedt test may indicate a partial, rarely a 
complete block. Blockage is more common 
in the thoracic and cervical regions. 
Anatomically, this is the expected finding 
since protrusion or herniation in the more 
cephalic portions of the spinal canal need be 
relatively lesser in degree to produce a 
partial or a complete block. The quantita- 
tive examination of the spinal fluid protein 
usually finds the amount increased. Love 
and Walsh" in a series of 500 cases recently 
analyzed found elevation in about 60 per 
cent. We find it somewhat higher, elevation 
occurring in 68.9 per cent of 250 cases. We 
believe that a normal or diminished protein 
does not exclude rupture, but that a posi- 
tive increase aids in substantiating and 
verifying the diagnosis. 


ROENTGENOGRAPHY 


Roentgenological examination plays a 
definite part in the diagnosis of rupture of 
the intervertebral disc. Its chief use, 
peculiarly, is in a negative way. It is of little 
positive value in localizing the site of 
protrusion or herniation. Attempts to 
localize the site by means of the roentgen- 
ray have, both in our hands and in others, 
proved to be inconsistent and unreliable. 
Narrowing of the interspace has been con- 
sidered indicative of the site of rupture, but 
often the pathological change is not to be 
found in the narrowed interspace. The only 
positive findings of consequence are more 
or less confirmatory, that is, absolute 
evidence and record of scoliosis and loss of 
lordosis. We emphasize, however, that the 
examiner should not neglect to make 
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roentgenograms, since they serve to differ- 
entiate rupture of the intervertebral disc 
from conditions which most closely ally 
and simulate it as: tumors of the spinal 
cord and surrounding osseous tissues; 
fractures of the vertebrae without rupture 
of the disc; congenital anomalies; and 
various arthritic conditions. 


MYELOGRAPHY 


was originally introduced 
with lipiodol as the contrast substance. 
The most recent innovation involves the 
use of air for purposes of visualization. 
Excellent results have been reported for 
contrast myelography. Camp? reports 92.3 
per cent accuracy with lipiodol studies. 
More recently, Hampton’ has demon- 
strated the pathological status in 93 per 
cent of his cases. With improved technic, 
Camp and Addington’ claim positive diag- 
nosis in 96.8 per cent of 208 cases. Poppen! 
showed 85.7 per cent of 175 cases to be 
demonstrable with air. It must be dis- 
tinctly remembered, however, that these 
results and percentages, accurate and 
conclusive as they appear to be, are based 
on positive cases and do not include non- 
operative cases on the whole or cases of 
missed diagnosis. Such inclusion would 
infinitely destroy the advantage they ap- 
pear to indicate. On the whole, the cases 
subjected to myelography are the relatively 
positive cases or those with adequate 
symptomatology to place them on a more 
than suspicious basis. Of the thirteen cases 
in Camp and Addington’s® series with 
negative lipiodol myelography, seven (53.8 
per cent) were found to have rupture at the 
lumbosacral articulation. Since rupture 
occurs most frequently at the fourth and 
the fifth interspace, these negative findings 
reflect limitation of the scope of myelog- 
raphy and cast material doubt upon the 
value of the procedure. 

Myelography has its greatest value in 
cases in which two or more discs are sus- 
pected. The proponents of myelography 
never fail to point out this advantage. 
Those opposed to myelography are forced 
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to admit of its usefulness in the instance of 
multiple discs. 
Dandy‘ recently advocated the abandon- 


ment of all contrast methods, including air. . 


Since Semmes’! advocacy of departure 
from the irritating lipiodol method in 1939, 
we have made the operative indication on 
the basis of history, clinical and laboratory 
findings, exclusive of myelography with 
confirmation at operation. The success of 
this rationale emphasizes the consérvatism 
from both the human and _ economic 
viewpoints. 

We believe cognizant omission of mye- 
lography to be justified because: (1) The 
diagnosis in most instances may be made 
with an accurate history, adequate clinical 
observation, and laboratory routine in 
“border-line”’ cases; (2) at operation, we 
explore the space above the suspected level, 
as well as the one below; (3) we believe 
lipiodol is irritating, and though hypotheti- 
cal, we fear possible reactions; (4) in the 
cervical and thoracic regions, the lesions 
are smaller and less likely to be demon- 
strated; (5) there is difficulty in filling the 


cervical and thoracic canals with contrast - 


media; (6) the lesions may be so far lateral 
that they are not in contact with the dura 
and will not be demonstrated. 


TREATMENT 


In the presence of reasonably positive 
diagnosis and persistence of symptoms 
despite conservative measures (traction, 
immobilization, physical therapy), the 
treatment is clearly operative. Simple 
decompression by release of the scarred, 
fibrotic ligamentum flavum will suffice in 
rare instances. The operative treatment of 
choice, however, is extradural removal 
through the interlaminar space without 
cost to any osseous structure, or, partial 
hemilaminectomy removing just sufficient 
of the inferior portion of the lamina 
above and of the superior portion of the 
lamina below to provide adequate expo- 
sure. Though laminectomy is rarely neces- 
sary, it may be indicated in certain 
instances as in the cases here reported, and 
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in addition it may be required to remove 
some of the articular facets. Spinal fusion 
is not required when little bone has been 
sacrificed. In some instances, in which the 
lumbar spine is relatively weak or the fifth 
interspace is narrowed, anomalous, shows 
evidence of arthritis predisposed to be pain- 
ful, or in the presence. of prespondylolis- 
thesis, Speed’® believes that fusion should 
be done. When there is postoperative pain 
which is relieved by a brace, it is indicated 
as a stabilizing factor. Many patients with 
laminectomy of several vertebrae do well 
without fusion or support. Why others 
complain of pain, which is relieved by 
fusion, is still not adequately answered. 


SUMMARY 


The mechanism of rupture of the inter- 
vertebral disc is presented with the symp- 
tomatology of the condition in the lumbar, 
cervical and thoracic regions. An additional 
test for detection of rupture at the lumbo- 
sacral articulation is advocated. Myelog- 
raphy is considered superfluous in single 
rupture, since the diagnosis can usually be 
arrived at with an accurate history and 
careful clinical and laboratory examina- 
tions. The operative treatment of choice in 
the presence of a reasonably certain diag- 
nosis requires the sacrifice of the ligamen- 
tum flavum and partial hemilaminectomy: 
Two cases of rupture in the thoracic region 
are presented. 


Acknowledgement is hereby made for the 
unflagging zeal and assistance of Doctor 
Francis Murphey in the writing of this paper. 
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DIAGNOSIS AND TREATMENT OF PANCREATIC DISEASE 


CunHA, M.D. 
SAN FRANCISCO, CALIFORNIA 


IFTY years ago, in 1892, Osler, the 

keenest medical mind of his time, 

devoted a scant page in his first edition 
of “The Principles and Practice of Medi- 
cine,” to cover the subjects of both acute 
and chronic pancreatitis. Recently, one of 
our medical students was able to devote 
fifty-six full pages to the subject of acute 
pancreatitis alone, which gives some idea as 
to the amount of information which has 
become available in the intervening years. 

In Osler’s description, he emphasized the 
state of collapse, the extreme shock met 
with and the rare recoveries, stating that it 
was a condition which was uniformly fatal. 

It is not without interest, therefore, that 
we look back over the approximately fifty 
years which have passed, and compare our 
knowledge of today with that then exist- 
ent and observe wherein we may have 
advanced. 

There has always been an aura of 
mystery surrounding the pancreas. Many 
great names of medicine are associated with 
studies of its functions. Claude Bernard, 
De Graaf, Langerhans, Fitz of appendicitis 
fame, Pavlov, and more recently Banting 
and Best are only a few. 

Osler described the symptomatology, 
and under pathology, the fat necrosis of the 
acute disease. He commented upon the 
possibility of suppurative pancreatitis and 
of a gangrenous pancreatitis, and cited 
thirty-seven cases all told of pancreatic 
disease. To the subject of chronic pan- 
creatitis he devoted a total of six and one- 
half Ines, based apparently on postmortem 
observation alone and stated, 

“The organ is firmer than normal, the 
interstitial connective tissue is increased, 
and there is more or less change in the 
secreting structures. A special interest has 
been aroused lately in this affection, as it 
has frequently been found in diabetes. 


There may be marked pigmentary changes; 
a similar condition has been found in the 
liver. Degeneration of the glandular ele- 
ments is present in these cases. The sclero- 
sis may be associated with calculi in the 
ducts.” 

Today the accurate diagnosis of sub- 
acute and chronic pancreatic disease still 
presents one of the difficult problems of 
medicine because of its extreme variance 


in symptomatology and because of the 


16 


inadequacy of our ways and means of 
obtaining more specific knowledge of pan- 
creatic accretion and function. 

In spite of this inadequacy, clinical 
experience has taught us how to manage 
these cases better. In spite of the fact that 
cases of acute pancreatic disease are not 
common, yet we are able to say, not as 
Osler said fifty years ago that these cases 
are uniformly fatal, but that a respectable 
percentage of patients are able to recover 
from the disease. 

As an illustration of the shift in our 
conception of this disease, it was thought 
for many years that the highest percentage 
of cases of acute pancreatitis occurred in 
men between the ages of forty and fifty 
years. Recent statistics suggest that acute 
pancreatitis occurs more frequently in 
women and in the age limits of between 
forty-five and sixty years. 

Any attempts to classify acute and 
chronic pancreatic disease into subdivisions 
according to possible etiology would serve 
no purpose other than to confuse and 
becloud the picture. A simple but service- 
able classification is as follows: 

1. Acute Pancreatitis 

(a) Hemorrhagic or necrotic 

(b) Suppurative or gangrenous 

Chronic Pancreatitis 
(a) Interstitial 
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Mechanical factors described as playing 


a part in the production of acute pan- 
creatic disease are all based upon the con- 
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mucosa in the region of the ampulla of 


sufficient degree to cause occlusion of the 
common bile duct and turn back the nor- 


Fic. 1. Normal anatomical relationship of structures involved in production of pancreatitis. A, 
ampulla of Vater; (a) with occlusion by stone; (b) with occlusion in edema. 


cept that some occlusion takes place in the 
pancreatic ducts, either the main duct 
alone, or with the accessary duct, thereby 
preventing the enzymatic juices from 
reaching the duodenum and converting 
the open duct system into a closed one, the 
enzymes being forced to back up into the 
pancreas itself and a process of autolysis 
initiated. Without such an occlusion, reflux 
of bile along the pancreatic ducts into the 
pancreas substance has also been described 
as an etiological factor. 

Other physical factors acting to bring 
about changes in the pancreas might be a 
gallstone in the duct of Wirsung or in the 
accessory pancreatic duct, a gallstone at 
the ampulla of Vater, spasm of the sphinc- 
ter of Oddi, or edema of the duodenal 


mal onward flow of bile at this point, so 
that the bile backing up the common duct 
meeting resistance from behind is forced 
into the pancreatic ducts or duct, then into 
the substance of the pancreas where, by its 
irritant action, it produces those changes 
we associate with pancreatitis. (Fig. 1.) 
Attempting to substantiate that a reflux 
of pancreatic enzyme can also take place in 
the opposite direction, there was published 
in 1940 in one of our leading journals some 
experiences in the study of pancreatic 
disease along these lines. This author found 
that in the aspiration of bile from the gall- 
bladder of patients undergoing laparot- 
omies, 17 per cent contained pancreatic 
ferments, while in acute pancreatitis 88 
per cent contained ferments. Such an 
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observation is not of any significant mate- the pancreas. Some experimental data are 
rial value as it has many deficiencies and favorable to the acceptance of this theory. 


neither explains or proves anything. It is well known that in the experimental 


Fic. 2. Mechanics and of structures in production of pan- 
creatitis; occlusion of ampulla by either stone or edema; reversal of bile flow encountering 
pressure from above is forced into pancreatic duct system. 


Some evidence has accumulated that 
none of the above changes can account for 
the production of symptoms inasmuch as it 
is possible for a common channel mecha- 
nism to exist carrying simultaneously both 
bile and pancreatic enzyme without harm 
to pancreatic tissue. 

Up to the present time, bile has borne the 
brunt of blame as being the most important 
single element in the causation of acute 
pancreatic necrosis. The theory has been 
that bile getting outside of its normal 
physiological habitat and getting into a 
place wherein it is a foreign invader or into 
a field physiologically unadapted to resist 
the invader or accommodate itself to its 
presence, has caused tissue destruction in 


animal, injection of bile into the pancreatic 
ducts causes extensive necrotic destruction 
of pancreatic tissue. This experiment has 
been repeated an endless number of times 
but does not seem to lead anywhere in 
helping to interpret pancreatic destruction 
in the living human being. 

A multitude of experiments demonstrat- 
ing the action of trypsin on different types 
of tissue have been performed to demon- 
strate this action. Trypsin has been con- 
sidered by some as an actual malefactor. 
The liberation of this ferment of highly 
concentrated digestant action, outside of 
its normal confines is present in all cases of 
acute pancreatic necrosis, but what factor 
changed the controls that it is enabled to 
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escape outside its normal habitat is not 
known. 

Most poignant of all this speculation is 
the contention that normal bile backing up 
from the bile system into the pancreas will 
not produce pancreatic necrosis, that only 
infected bile, such as would be found in an 
acute, subacute or chronic inflammatory 
process in the gallbladder or duodenum will 
produce pancreatic change and that such 
change occurs by way of abnormal second- 
ary trypsin activation. 

This possible symbiotic action of bile and 
trypsin, or infected bile and trypsin to- 
gether should not be overlooked. It has 
been demonstrated that the toxic effect of 
bile can be increased by the presence of a 
proteolytic agent such as trypsin would be, 
acting as an advance guard, digesting any 
mucus or serum proteids which might be in 
the way of acting as a defending barricade. 
Such types of substance are known to 
inhibit the action of bile. Trypsin digestion 
of such proteids would leave the field clear 
for a more concentrated and devastating 
action of bile. 

Evidence has been produced to explain 
the frequent association of gallbladder 
disease with pancreatitis on the basis of 
direct extension of infection from the gall- 
bladder to the pancreas by way of a rich 
system of lymphatics. This same process 
would hold true as in the extension of infec- 
tion from an inflammatory gastric or duo- 
denal lesion, most frequently ulcer, as the 
anatomical proximity to the pancreas is 
common to all. The fact that in early acute 
pancreatitis the head is the part most 
frequently involved, and as the head juts 
directly into that retroperitoneal area most 
rich in lymphatics, this observation is 
offered as corroborative of this evidence. 
The part played by duodenal diverticulas 
situated at the ampulla of Vater has not 
been studied sufficiently. Here it would be 
possible for bile to stagnate, produce an 
irritative edema, become infected and 
produce a secondary inflammatory edema, 
obstruction of the common duct and 
reversal of the biliary flow. Considering the 
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increasingly large number of duodenal 
diverticulas, which are being demonstrated 
at this site, through or because of improved 
methods of roentgenography, speculating 
upon such a possiblity, although found 
admittedly infrequent, is justified. Unfor- 
tunately, the surgeon operating upon a 
patient with acute pancreatitis, in fairness 
to the patient’s chances of recovery, has 
not the time for extensive exploration to 
determine whether or not a diverticulum at 
the ampulla is present. Such exploration 
would hardly be justified and the difficul- 
ties attending the actual identification and 
exploratory examination of such a diver- 
ticulum if present should not be minimized. 

Embolism of the pancreatic artery or one 
of its branches can also be taken into con- 
sideration as a possible etiological factor in 
the production of acute pancreatic disease. 
Along the same line of reasoning as that in 
production of ulcer, a small embolus or a 
shower of emboli acting to cut off locally 
small sections of pancreatic substance from 
their blood supply with ensuing production 
of local necrosis, extension of this necrosis, 
et cetera, might well be the mode followed. 

In passing one might mention the asso- 
ciation of acute hemorrhagic changes in the 
pancreas with acute alcoholism as verified 
fairly commonly at autopsy. That some 
pancreatic changes, particularly as regards 
blood sugar levels take place, is evidenced 
clinically by the cases which following an 
alcoholic bout complain of hypoglycemic 
reactions. 

The actual pathological changes found in 
cases of acute pancreatitis coming to 
autopsy need not be described extensively 
here. Essentially, they are hemorrhage, fat 
necrosis, possibly suppuration and even 
gangrene. There may occur the formation 
of large or small sloughs into a nearby 
hollow viscus, chemical peritonitis at first, 
then secondary invasion by bacteria, para- 
lytic ileus of the bowel, suppurative peri- 
tonitis with possible abscess formation in 
the pancreas itself and gangrene. These are 
the various deviations from the normal 
possible. Osler reported a case in which 
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as far as he could reason the pancreas 
sloughed en masse into the transverse colon, 
was passed by the patient by bowel and 
recovery took place. Were anyone else but 
Osler to have described such a_phe- 
nomenon, it is quite certain that it would 
have been met with an unusual amount of 
skepticism. 


SYMPTOMATOLOGY 


For the past forty to fifty years the 
standard textbooks of medicine have been 
describing in a rather melodramatic way 
the symptoms of acute hemorrhagic pan- 
creatitis. Invariably, the symptoms of 
shock and collapse have been overempha- 
sized, similarly to the old descriptions of 
perforated peptic ulcer, in neither of which 
type of case is this essentially true. Such 
descriptions occur so systematically re- 
peated that one wonders if the authors of 
such supposedly authoritative sources of 
information do not lift some previous work 
and change here and there either the word- 
ings or grammar, inject a personal observa- 
tion, but either due to lack of time or 
sincerity, do not in truth produce a 
work wherein every disease description is 
brought completely up to date in the light 
of contemporary individual experience. 

Pain is of course the paramount symp- 
tom. It is sudden in onset, steady, continu- 
ous, without remission, located focally just 
above the umbilicus, usually transmitted 
straight through to the back, to serve to 
confuse us more in our differential diagnosis 
of perforated duodenal ulcer, rupture of the 
gallbladder, stone in the common duct and 
what not. Clinicians have studied the 
radiation of this pain. Statistics are of- 
fered and the consensus is that radiation 
straight through to the back is one of the 
almost constant features of acute pan- 
creatic disease. 

When one has mentioned pain, sudden in 
onset, localized in an area just above the 
umbilicus, severe, sharp, radiating through 
to the back, some degree of nausea and 
vomiting and then some degree of prostra- 
tion and shock, one has covered about all 
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that is present in acute pancreatitis but, 
unfortunately, the same symptom complex 
describes a great many other acute upper 
abdominal conditions. 

Earlier writers stressed the fact that the 
pain was so severe that it did not lend itself 
to control by morphine but such a state- 
ment deserves some degree of qualification 
and unfortunately such a phenomenon is 
present also in other upper abdominal 
emergencies, so that the point is of little 
value in differential diagnosis. 

On physical examination nothing spe- 
cifically objective presents itself to help in 
differential diagnosis. Perhaps the most 
important point that can be stressed is that 
these patients are not in a state of extreme 
shock or collapse as the older writers and 
textbooks were so apt to paint the picture. 

The mere fact that in a high percentage 
of cases the pulse, although it may be 
decreased in volume, is under 100, would 
bear out the above statement. In addition, 
the fact that there is no drastic drop in the 
blood pressure readings is also confirmatory 
evidence. 

If temperature is present, it is almost 
always in the vicinity of 100°F., but in the 
earliest stages of the illness may be normal 
or even subnormal. 

Tenderness, spasm and rigidity in the 
epigastrium are always present but not in 
any different manner as to their degree or 
localization that might give any aid to 
diagnosis. They are quite apt to be similar 
to that in perforated ulcer or in the colic of 
cholelithiasis. 

Leucocytosis is invariably present, aver- 
aging usually between 10,000 and 15,000 
and by some it is thought that an extremely 
high leucocytosis, say in the vicinity of 
25,000, Is indicative that suppuration has 
occurred. 

The sedimentation rate of the blood in 
these cases has been found to differ so 
erratically that it is not of any use or value. 

The urinary findings are negligible. 
There may or may not be an albuminuria of 
varying degree, bile may be present in the 
urine, particularly in those cases in which 
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some biliary pathological condition is 
co-existent, and sugar may also be present 
not due to the destruction of insular tissue 
but more often due to a pre-existing 
diabetes. 

The blood sugar level is unreliable for use 
in determining anything of value as to 
diagnosis, prognosis or treatment. It was 
rather interesting to read a recent paper 
written upon this subject and finding the 
clinician doing glucose tolerance curves on 
an emergency patient, losing valuable time 
and subjecting a patient to a multitude of 
laboratory studies, which lead finally to a 
meaningless conclusion, while the patient 
probably passed on to meet his Maker. 


LABORATORY DATA 


One procedure alone has been found to 
be of some help in the early diagnosis of 
acute pancreatitis and that is the deter- 
mination of the blood diastase. This point 
is of sufficient importance in a field so 
barren of help that further elaboration is 
not amiss. 

First an explanation is in order as to the 
sources other than the pancreas from which 
amylase may be made available to the 
blood stream. These are the liver, the 
salivary glands and the duodenum. That 
these sources furnish an adequate supply of 
amylase is demonstrable by an experiment. 
In complete extirpation of the pancreas in 
experimental animals there will be an 
initial drop in the blood diastase level with 
a subsequent return to a normal or slightly 
below normal level. It is this fact which 
explains why a blood diastase determina- 
tion is of value only in the early phases of 
acute pancreatitis before a compensatory 
mechanism has begun to supply diastase 
from other sources. 

The explanation for a rise in the blood 
diastase level in acute pancreatitis lies in 
the fact that with a rapid destruction of 
acinar membranes, such as takes place in 
this condition, there is a sudden overflow of 
pancreatic diastase into immediately sur- 
rounding pancreatic tissue not capable of 
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holding this overflow or of confining it, so 
there remains no other avenue of escape for 
It except into the blood stream. If coupled 
with this there is an obstruction of the 
pancreatic ducts, a vicious cycle is com- 
pleted: there is more pancreatic tissue 
destruction, more ferment set loose and 
more taken up by the blood stream, so that 
an estimation of the amount present in the 
blood at such a stage will invariably show a 
very high amount over the normal. 

The blood diastase level is, therefore, 
of help only in the earliest stages of acute 
pancreatic disease, when the greatest 
amount of destruction of tissue takes place. 
If the process is an unusually severe one, | 
death has intervened in thirty-six to forty- 
eight hours, and blood diastase determina- 
tions are meaningless. If the process is one 
which has reached its height at its very 
beginning or shortly thereafter and the 
destructive process is subsiding, the blood 
diastase level will be levelling off and will 
lose its significance. There is also the possi- 
bility in an extremely severe case, of the 
blood diastase level being below normal 
instead of above, because such an unusual 
amount of tissue destruction in the pan- 
creas has taken place so quickly that no 
pancreatic ferment at all is being produced, 
none is available for absorption into the 
blood stream and, therefore, the blood 
content of it is low. 

The value of repeated blood diastase 
estimations as an aid to judging whether 
the disease process Is progressing or regress- 
ing is important. Many cases have been 
cited in which the rise and fall of the 
diastase content of the blood exactly 
coincided with the peak and subsidence of 
the attack. 

Serum lipase determinations follow about 
the same trend as serum diastase but the 
value of this test is sharply handicapped in 
that it requires a twenty-four-hour incuba- 


tion period before estimation can be done. 


The clinical evaluation of the blood 
diastase test is perhaps best expressed in 
the words of Gray! who summarized as 
follows, ‘‘elevated diastase values are always 
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indicative of acute pancreatic disease pro- 
vided the clinical picture resembling acute 
pancreatitis is present.” ... ‘Repeated 
normal blood diastase levels made early 
during the height of an attack of acute 
upper abdominal pain exclude the pancreas 
from consideration.” In order that no smug 
complacency may develop with regard to 
this blood diastase test it would be well to 
enumerate some of its deficiencies: First, 
only a few laboratories in smaller hospitals 
and medical centers are equipped (although 
the equipment necessary is not extraordi- 
nary) to do quick emergency estimations of 
blood diastase. Second, there is a wide 
divergence of opinion as to what is the 
normal blood diastase level, as it varies 
widely in different individuals and under 
different conditions. 

Low serum diastase levels, sudden drops 
or rises have not yet been adequately 
explained, at least to the point where one 
may have supreme confidence in using it as 
a diagnostic aid except in the one situation 
mentioned, early pancreatic disease. 

Many clinicians prefer to use urinary 
amylase or diastase determinations, be- 
lieving that they have the same value as 
that of the blood. That is a matter of 
personal preference, but it might be men- 
tioned that with all the divergences possible 
blood diastase levels fluctuate less widely 
than urinary. A lack of standardization 
exists with regard to both of these tests and 
should be remedied as soon as possible. 

No better summation of the value of the 
amylase or diastase tests could be made 
than that of Gray! quoted above. 

The diastase value of normal human 
blood plasma ranges from 80 mg. to 150 
mg. and the average about 115 mg. This is 
to indicate that 100 cc. of blood plasma or 
serum will produce a quantity of reducing 
substance equivalent to reducing 80 to 150 
mg. of glucose. In about 10 per cent of 


human beings the value may be low be- | 


tween 60 to 80 mg. and in a smaller per- 
centage may be high ranging around 200 
mg. In acute pancreatitis or obstruction of 
pancreatic ducts the diastase of the blood 
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lies to multiples of normal and may be as 
high as from 1,000 to 3,000 units. 

The relationship of the urine amylase to 
blood amylase is from two to six times 
greater in the former. Usually, a high blood 
amylase goes along with a high urine 
amylase. The blood amylase would be high 
only at the height of attack and subside 
rapidly with resolution of the acute process. 
This is important because in many in- 
stances the height of the acute attack may 
be only of a few hours’ duration. A negative 
finding in an acute upper abdominal 
emergency or rather a normal finding will 
definitely rule out the presence of pan- 
creatic disease. 

For making the best use of the above 
tests laboratory service should be available 
at all hours, the technician familiarized 
with the technic by doing the test at 
intervals on any type of case thereby 
decreasing error possibility and the estab- 
lishment of a “normal” based upon the 
experiences and technic of that individual 
laboratory. 

The differential diagnosis of acute pan- 
creatitis is by no means easy. Consideration 
must be given to any of the acute upper 
abdominal emergencies. Most prominent in 
the order of the frequence of occurrence 
will be acute cholecystitis, with impending 
gangrene or rupture, rupture of a gastric or 
duodenal ulcer or stone in the cystic or 
common duct. Less prominent but to be 
kept in mind are acute intestinal obstruc- 
tion, mesenteric thrombosis, crisis of tabes, 
coronary thrombosis or occlusion. 

It is in these cases in which keen percep- 
tion in diagnosis and evaluation of minor 
details correctly can turn the scales and 
save a patient’s life. If by a correct 
differential diagnosis acute pancreatitis is 
deemed present, the decision whether or 
not to submit the patient to operation 
arises. 

Here several factors come into play, a 
good knowledge of which will aid in 
formulating a decision. Anatomically, the 
pancreas consists of multilobulated sections 
of tissue specifically differentiated to per- 
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form certain functions, mainly the produc- 
tion of digestive ferments. Each of these 
lobules is separated from the other by a 
connective tissue sheath, so that each 
lobule is a functioning gland all to itself and 
the whole is contained in a capsule, com- 
posed of rather closely knitted connective 
tissue, not capable of much expansion. In 
acute pancreatitis the process is one of 
quick necrosis involving many of these 
lobules or even all. A long incision into the 
pancreas from the head to the tail certainly 
cannot hope to accomplish much other 
than to release into the peritoneal cavity 
the highly toxic end products of a necrotic 
process and liberate tissue digesting fer- 
ments, particularly the proteolytic enzyme, 
trypsin. It is a question whether such a 
process would be of any help to the patient. 
It is obvious that to incise and drain each 
separate pancreatic lobule would not be 
feasible and could accomplish no more than 
the above. 

The removal of free fluid from the ab- 
domen is about all that can be hoped to 
accomplish or simple insertion of a drain if 
suppuration or abscess is present, but is it 
not also the opinion of most that a closed 
peritoneum has greater defensive power 
than one which has been injured by 
incision ? 

In a patient already in a state of shock, 
his or her power of resistance definitely 
lowered, anesthesia and operation may 
constitute the added straw that he is unable 
to bear and be the primary cause of death. 

It has been shown that the pancreas 
itself has remarkable recuperative power 
and that this power is enhanced in the 
presence of a closed peritoneum; therefore, 
everything should be done to avoid sub- 
mitting these patients to operation if 
possible. 

In these cases in which biliary change is a 
contributing factor, the problem becomes 
seriously complicated. Drainage of the gall- 


bladder is the simplest surgical procedure . 


feasible. Stone in the common duct, 
necessitating exploration of the duct, is 
usually too heavy a procedure to be borne 
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well by a patient unless possessed of an un- 
usual power of resistance and recuperation. 

One can divide the cases of acute pan- 
creatic disease into two types: the idio- 
pathic acutely severe hemorrhagic and 
necrotic type, and the usually less severe 
but also acute type in which there coexists 
definite biliary tract disorders, probably 
the etiological cause of the disease. 

It is here that keen diagnostic skill can 
come into play. If the symptoms are violent 
the state of shock severe, the blood diastase 
and urinary diastase levels high, extreme 
conservatism and operative interference 
only as a last resort are indicated. 

If the symptoms are not too violent, the 
state of shock not too severe, the blood 
diastase and urinary diastase levels suffi- 
ciently high as to be suggestive, a fair 
clinical judgment that a perforated ulcer or 
gallbladder does not exist, delay is also 
indicated. If operation is decided upon, it is 
to consist only of draining the gallbladder 
and removing fluids from the peritoneal 
cavity. 

Unfortunately, the x-ray can give us no 
help at all in these cases of acute pan- 
creatitis. Negative evidence, that is against 
pancreatic disease, may occasionally be 
encountered such as air under the dia- 


‘phragm indicating rather a perforation 


being present or the scattered puddling 
such as one would find in an obstructive 
intestinal lesion. 


SURGICAL PATHOLOGICAL CONDITIONS 


Here an extensive detailed description is 
unnecessary. The gross changes confront- 
ing the surgeon may fall into one of four 
different types, more often than not more 
than one type of change is present or one 
phase may be passing on into another, thus 
explaining the presence of more than one 
type of tissue change present at one time. 
These phases or changes may be classified 
as follows: 

(A) Simple edema, wherein the pancreas 
as a whole is swollen, edematous, blood 
vessels congested and engorged, capillary 
edema but no hemorrhagic change has 
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taken place. (B) Hemorrhage, diffuse hem- 
orrhage involving the entire organ almost 
invariably, with extensive destruction of 
tissue, particularly fatty lobules, but with 
no gross evidence of actual necrosis. (C) 
Necrosis, changes similar to those of a 
hemorrhagic process possibly more exten- 
sive, as this usually represents a very severe 
or an extension of a hemorrhagic process 
with actual necrosis in whole or in part of 
the pancreas. If this is an extension of a 
hemorrhagic process, the changes charac- 
teristic of both hemorrhage and necrosis 
will be present. (D) Suppuration, abscess 
formation which may or may not be local- 
ized within the pancreas itself. If not local- 
ized it rapidly spreads into adjacent tissue 
and particularly the peritoneal structure. 


THERAPY 


An abrupt reversal in the management of 
these cases has taken place. Formerly, the 
dictum was that the earlier the operative 
intervention the better were the patient’s 
chances, this in spite of the fact that opera- 
tion per se accomplished nothing more than 
a “look see,” a verification of diagnosis at 
best, and injured the invasional defenses of 
an intact peritoneum. As we look back in 
retrospect it is hardly probable that the 
mere suctioning off of some hemorrhagic 
fluid was of any help to the patient. Those 
who did survive did so by the Grace of God 
and a strong constitution, and not because 
of any surgery. Operation is indicated 
where there is any doubt as to the diagnosis 
rather than let a patient die from a possible 
ruptured ulcer. 

Today that is changed and for the better. 
A study of comparative statistics of ten, 
twenty and thirty years ago shows that 
diagnostic acumen has undoubtedly im- 
proved if measured by the higher percent- 
age of accurate diagnosis, and the mortality 
tables lowered as measured by the number 
of cases listed as recovered. 

The accepted treatment today is suppor- 
tive and symptomatic in all cases except 
those in which the indications are that 
suppuration has intervened. Then and only 
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then surgical drainage might be of benefit. 
Therapy, therefore, divides itself into the 
following measures: 

1. Relief of Pain by Liberal Use of 
Morphine. In addition to the use of 
morphine personal experience in the use of 
nitroglycerine has been gratifying although 
in too limited a number of cases. Theo- 
retically, one may claim advantages for its 
use; it has antispasmodic and vasodilation 
properties. Through use of these it is 
conceivable that should any spasm of the 
sphincter of Oddi be present it could be 
overcome. In its action of dilatation of the 
common bile duct one would be warranted 
in assuming that the smaller ducts such as 
the duct of Wirsung or Santorini might in 
some degree also be dilated. Its use would 
tend to overcome any increase in biliary 
pressure or any reflux of bile due to such 
pressure, were it present. The above is 
along the same line of reasoning as that 
suggested for its use as an aid in the passage 
of a stone left behind in the common duct 
at operation. 

2. Relief of Gastric Distress. First and 
most important here is that nothing shall 
be given by mouth, as stimulation of 
pancreatic ferment production in the tissue 
still intact would take place and thereby 
hinder rather than help the situation. 

3. An indwelling Levin catheter with the 
frequent removal of stomach secretions is 
of material help. It is not necessary to have 
continuous suction, such as in cases of 
obstruction. 

4. Maintenance of Fluid Balance. Here 
the question of administration of glucose in 
a case of impaired pancreatic function 
brings up a problem. First, the question of 
stimulation of pancreatic activity, which is 
to be avoided if possible, and secondly as 
both hyper and hypoglycemia states have 
been found in this condition, the use of 
intravenous glucose is debatable. In fact, 
in some cases in which shock has been 


. present it was debatable whether the state 


of shock was due to the disease or to a 
hypoglycemia present as the result of the 
overproduction of insulin. One may take a 
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middle of the road path by giving with 
glucose solution a sufficient amount of 
insulin to counteract it. Physiological saline 
or Ringer’s solution may be used in 
amounts corresponding roughly to an 
estimation of the fluid loss caused by 
vomiting and perspiration. 

5. Surgical intervention is indicated 
wherever there is reasonable doubt as to 
the correctness of the diagnosis or when- 
ever signs of suppuration intervene. 

In advanced pancreatic necrosis or in 
pancreatic abscess, drainage of the pan- 
creas is accomplished by incision of its 
peritoneal capsule and the insertion of 
multiple drains into either definite necrotic 
or suppurative areas. 

The care of the skin and abdominal wall 
against the action of the tryptic ferments 
released by drainage is distressing to say 
the least and is worthy of a written paper of 
itself. 

Some have advocated cholecystectomy 
as a measure for relieving biliary compres- 
sion. That is a matter of surgical judgment 
based upon the individual case but it is 
difficult to see where it presents many 
advantages. 

It is a more prolonged operation super- 
imposed upon a patient who is already 
depleted in physical reserve because of his 
fight against an already present serious 
condition, and it is difficult to visualize 
wherein removal of the gallbladder will be 
in sufficient time mechanically to help 
relieve an edematous duodenum which is 
acting by the edema present to close the 
sphincter of Oddi. Bile will continue to 
come down the hepatic duct and if there is 
an impassable barrier at the duodenal and 
bile duct junctions the same conditions for 
increased tension and reflux of bile into the 
pancreatic duct, although it is admitted in 
perhaps a slightly lesser degree, will 
remain. 

It would seem that cholecystostomy 
offered more advantages. It is faster and 
easier to do and carries less shock to the 
patient. It decompresses the bilitary sys- 
tem immediately by offering another outlet 
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for the escape of bile. If gallstones are 
present in the gallbladder, they can be 
removed. There is one prime factor which 
must be present when deciding to do a 
cholecystostomy, and that is the cystic 
duct must be patent. It is quite obvious 
that draining the gallbladder above a 
closed or blocked cystic duct would hardly 
help in decompressing a_ hypertensive 
biliary system. 

Those against cholecystostomy argue 
that there is a high rate of recurrent 
pancreatitis following this operation which 
does not exist after cholecystectomy, and 
that cholecystectomy has to be done 
eventually for relief of this recurrent 
pancreatitis, so why not do it in the first 
place? 

A careful and fairly exhaustive review of 
the literature of the past forty years is 
rather barren of citations of cases wherein 
acute pancreatitis occurred a second dis- 
tinct and separate time after survival of a 
first attack. Exacerbations of the primary 
attack, yes, but a second siege separated by 
a reasonable interval from the first one Is 
very rare. 

A word might be said as to the prophy- 
lactic removal of the gallbladder in each 
and every case in which stone is present and 
in those cases of chronic cholecystic disease 
of dysfunction without stone which do not 
respond satisfactorily to adequate medical 
management as a possible preventive of a 
later pancreatitis. So much evidence exists 
of the high association of gallbladder 
disease with pancreatitis that much weight 
could be given to the proposition that it 
might be one of the more important 
etiological factors in its production. 

Incision and drainage of the common bile 
duct is recommended by others and pre- 
sents many advantages from the stand- 
point of relief of biliary pressure, but it also 
presents disadvantages in that it is a more 
extensive operation to impose upon an 
already seriously ill patient. 

Primarily, surgical intervention in these 
cases is unwarranted unless signs of bili- 
ary tract obstruction co-exist or evi- 


~ 
| 
3 
: 
<= 
re 
j= 
j 
AZ 
« 
‘ 


26 American Journal of Surgery Cunha—Pancreatic Disease OcroBER, 1942 


dence of suppuration supervenes. Operative 
risk progressively increases after the first 
twenty-four hours. 

The treating of these patients conserva- 
tively has resulted in a marked diminution 
in mortality. This can be seen by compar- 
ing the varying statistics available. 

After an attack of acute pancreatitis, if 
recovery occurs, there may be some com- 
plicating sequelae. Among these might be 
mentioned the later development of pan- 
creatic cyst, single or multiple, disturbance 
in carbohydrate metabolism, because of 
destruction of the isles of Langerhans, 
disturbance of fat metabolism, with hyper- 
cholesterolemia, lipemia and xanthomas or 
enlargement of the liver or spleen due to 
fatty infiltration. 

Whipple,? in 1923, described a syndrome 
of “pancreatic asthenia” as a frequent and 
serious sequel in these cases. The predomi- 
nant symptoms were asthenia, apathy, 
progressive loss in weight, hypotension and 
a generally downhill course with a high 
eventual mortality. 

Chronic pancreatic disease presents a 
field in which little has been added to 
supplement the seven lines devoted to it by 
Osler fifty years ago. 

Recently, there has been an impetus to 
the study of small intestine dysfunction. 
Out of the numerous investigations taking 
place at the present time there may come 
some clue which will help in our better 
understanding of this condition, at least 
may we hope so, and inasmuch as small 
intestine dysfunction is so closely allied 
with pancreatic function, it is to be hoped 
that out of all this investigative work we 
may come to a better understanding of 
chronic pancreatitis. 

There are many reasons for the lack of 
knowledge as to chronic pancreatic disease. 
The organ itself has intrigued the labora- 
tory research man much, but the clinician 
little, and the latter has been inclined to let 
it be the “forgotten organ”’ of the human 
mechanism. ‘l his may be because the tests 
for pancreatic enzyme function have been 
complex and unsatisfactory and because 


the symptoms produced by functional 
change were vague and did not adapt 
themselves easily into a concept of a single 
symptom entity. 

That phase of misunderstanding and lack 
of interest is undergoing rapid reversal and 
in reading the gastrointestinal literature of 
the past three to five years one becomes 
apprehensive lest the pendulum swing too 
far and pancreatitis become the diagnosis 
of fashion and go through the same public 
acceptance as did colitis and duodenitis. 

With the introduction in 1934 of the 
Miller-Abbott method of small intestinal 
intubation, thereby making the procedure 
of obtaining uncontaminated duodenal 
content rather simple, there came a grand 
impetus in the study of pancreatic secre- 
tion. Following this method it has been 
possible to study rate and degree of absorp- 
tion of solutions of glucose, peptones and 
various proteids. By the use of occluding 
balloons peristaltic activity and muscle 
tone changes can be recorded. One of its 
foremost uses is that it allows duodenal 
content to be aspirated uncontaminated by 
gastric content which is simultaneously or 
previously aspirated through the higher 
Jumen. It can readily be seen that this 
means of obtaining pure pancreatic juice is 
a distinct advance over that heretofore 
existent of using a pancreatic fistula, diffi- 
cult to obtain in a human specimen, and 
over all previous methods which were 
unable to surmount the hazard of con- 
tamination of duodenal content by gastric 
juice. By means of this new tube one is able 
to collect duodenal juice unmixed with 
gastric juice. 

As a result of this means of study being 
available a new technical method of mak- 
ing the diagnosis of chronic pancreatic 
disease gives some promise. One of the 
functions of the pancreas is to produce the 
three digestive enzymes, trypsin, amylop- 
sin and lipase, and to deliver these by way 
of the pancreatic duct and the common bile 
to the duodenum. The amount and charac- 
ter of this pancreatic secretion is under the 
control of the vagus nerve, influenced 
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undoubtedly by certain ‘endocrine hor- 
mones, and of a chemical product produced 
in the duodenal mucosa, called secretin. 

Bayliss and Starling first discovered the 
presence of secretin in the duodenal mucosa 
and described its specific effects upon the 
excretory cells of the pancreas. Since then 
many attempts have been made to isolate 
the hormone and to make use of it experi- 
mentally and clinically. It was not until 
1934, when two research men, Hammarsten 
and Agren, in Stockholm, accomplished 
this. 

Secretin, commercially, is an extract 
prepared from the duodenum of the hog. It 
Is a whitish powder, readily soluble in 
water, stable in character and not affected 
by boiling. It is nontoxic and has no effect 
on blood pressure. It acts upon the pan- 
creas similarly to histamine upon the 
stomach, and similarly occasionally pro- 
duces slight temporary flushing of the face. 

When injected intravenously it produces 
a marked flow in pancreatic juice, rich in 
bicarbonate and.enzymes. The factors 
which can be determined are: (1) Volume 
of flow, (2) concentration of bicarbonate, 
and (3) concentration and quantity of 
enzymes, trypsin, amylase and lipase. 

The correlation of the findings to clinical 
symptomatology leaves as yet much to be 
desired. At the same time much that is 
valuable is made available to the physician. 
As an example many cases of moderate 
diarrheas which could not be explained on 
an emotional, endocrine or achylic basis 
can be explained if a duodenal content of 
lowered total enzyme content and lowered 
bicarbonate concentration is found. 

Cases in which there is a bulky, soft, 
bubbly fetid stool accompanied by various 
and sundry dyspeptic symptoms and which 
we have often in the past classified as 
nontropical sprue now become more read- 
ily interpreted when gross deficiencies in 
the pancreatic secretion is established. 

Pancreatogenous diarrhea in which the 
stools show large amounts of fat and 
undigested proteids while not frequently 
encountered clinically in adults, and in 
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which pathological examinations of pan- 
creas specimens in children has demon- 
strated a process of cystic fibrosis in the 
pancreas, invariably show gross changes in 
the pancreatic ferment concentration or 
even absence of such. 

Clinically, this problem of chronic pan- 
creatitis is as yet hidden in a maze from 
which it must emerge. Chronic pancreatitis 
should always be suspected when the 
roentgenologist reports no disturbance of 
the gallbladder function and the absence 
of stone yet the patient is complaining of 
symptoms referable to the gallbladder. 

Hyperinsulinism may be a clinical mani- 
festation of chronic pancreatitis. Hyper- 
insulinism and hypoglycemia in patients 
with vague gastrointestinal distress but 
stressing dizziness, body trembling or 
syncope should be suspected and more 
accurate blood sugar studies made, particu- 
larly glucose tolerance curves over longer 
periods of time, say six hours, and hyper- 
insulinism interpreted not as an entity per 
se, but as a manifestation of disturbed 
pancreatic tissue function, pancreatitis. In 
chronic alcoholism wherein hunger and 
weakness are prominent symptoms chronic 
pancreatitis should be suspected and blood 
sugar studies and pancreatic ferment deter- 
minations in gastrointestinal examinations 
may often give a clue to pathological condi- 
tions present and prove of value. 


THERAPY OF CHRONIC PANCREATITIS 


1. Dietary 
a. High carbohydrate intake tostim- 
ulate the production of amylop- 
sin. It has not been experienced 
that a high proteid diet influenced 
the clinical picture 
ul. Elimmation of direct pancreatic 
depressants 
a. Alcohol 
1. In patients with associated hypo- 
chlorhydria 
a. Small doses of free hydrochloric 
acid 
b. Iron in readily assimilable form 
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c. Vitamin A has been advocated to 
stimulate pancreatic function 

iv. Pancreas substance 

For many years the oral administration 
of pancreatic substance has been a debat- 
able point. Many believe that pancreatin is 
inert when given by mouth. Clinical 
response does not bear this out, as many 
of these patients when given pancreatin 
in suitable dose report definite clinical 
improvement. 

v. Perhaps most important from the 
standpoint of preventive medicine is the 
association of chronic gallbladder disease 
and acute pancreatitis. When there is a 
nonfunctioning gallbladder which fails to 
respond in a reasonable length of time to 
accepted methods of medical therapy, it 
should be removed, eliminating the hazard 
of a possible acute pancreatitis later. When 
stone is present in the gallbladder, nothing 
further need be said; the source of chronic 
irritation should be eliminated. 

Perhaps the most valuable procedure 
added recently to the treatment of the 
acute phase of pancreatic disease has been 
the use of ephedrine. Several observers 
have reported that in dogs the average 
twenty-four hour secretion of pancreatic 
juice can be depressed from 30 to 35 per 
cent by the use of ephedrine. Applying this 
observation to the treatment of acute 
pancreatitis in humans, Jacquet, in Paris, 
used massive doses in the early stages of 
the disease with remarkable relief of pain 
particularly after morphine had proved 
ineffective, and with apparent beneficial 
effect upon the process itself. It is not diffi- 
cult to visualize how such improvement 
could take place particularly in the very 
early stages of the disease in which perhaps 
only edema was present, and the vaso- 
constricting action of the ephedrine not 
only acted specifically upon the edema 
through the circulatory vessels but actually 
prevented further engorgement or edema 
by limiting the blood supply to the organ. 


Ephedrine has also been used postopera- 

tively in pancreatic cases for the relief of 

pain and for its beneficial clinical effect. 
The use of x-ray in acute pancreatitis has 


been recommended based upon the possible’ 


similarity of its clinical effects upon post- 
operative acute parotitis and the similarity 
of the histology and pathological condition 
present. 


CONCLUSIONS 


1. The most important item in the entire 
field of pancreatic disease is that in decid- 
ing for or against operation in the acute 
cases, to judge whether only an acute 
edema of the pancreas is present or if 
necrosis or suppuration are present, when- 
ever this is possible. 

2. There should be a wider use of blood 
diastase determination with a full apprecia- 
tion that only in early acute cases can its 
possibilities be utilized. 

3. The use of ephendrine in the early 
case where it can be assumed that edema 
alone is present, that more comprehensive 
studies and data be made available is 
recommended. The encouraging but meager 
reports available justify such a plea. 

4. Duodenal intubation and the use of 
secretin in the study of chronic pancreatic 
deficiency is definitely of value, and the use 
of such procedure is encouraged more 
frequently. 

5. The prophylactic removal of a dis- 
eased or poorly functioning gallbladder 
which fails to respond to adequate medical 
therapy is shown by experience to be of 
value. The same removal of a gallbladder 
containing stone goes without saying. 
As a prophylactic or preventive measure 
against acute pancreatitis, it is deftnitely 
recommended. 

6. Statistical evidence favors conserva- 
tism in the handling of the acute cases and 
the mortality is much lower whenever this 
has been practiced. 
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THAT HAZARDOUS EMINENCE, THE COLOSTOMY SPUR 
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ERHAPS the simplest operation 

which the surgeon who operates on 

the colon is called upon to perform is 
the application of a crushing clamp to a 
colostomy spur. This procedure is carried 
out with such frequency, such ease and so 
little discomfort to the patient that little 
thought is ever given to the possibility of 
untoward complications occurring as a 
result of it. When such complications are 
more than theoretic possibilities, why they 
should be borne in mind by all enteroto- 
mists, and how they may best be avoided, it 
is the purpose of this paper to demonstrate. 

Spur crushing was the answer of the 
pre-antiseptic era to the “anus praeter- 
naturalis.”’ Fecal fistulas in that day were 
most commonly the sequelae of spontane- 
ous or operative “cure” of strangulated 
hernia; less frequently they were of trau- 
matic origin. The investigations of the 
Italian anatomist and surgeon, Scarpa, 
showed that their obstinate persistence 
was often due to the presence of a “‘pro- 
montorium,” or spur, which existed be- 
tween the afferent and efferent portions of 
the perforated loop of bowel. 

The earliest attempts to remove this 
promontory consisted simply of the ap- 
plication of pressure. Desault employed a 
roll of charpie as a tent for this purpose. 
Later surgeons tried other devices, such as 
Sedilot’s sponge, Maurer’s balloon, Dief- 
fenbach’s crutch and Twitchell Banks’ 
stiff rubber tube. 

In most cases ‘compression failed to 
remove the spur, and it soon became 
apparent that only destruction would 
accomplish this objective. This was first 
attempted by Schmalkalden in 1798, when 
he employed a blunt-end bistoury to cut 
the spur. Physik, in 1809, ligated and 
divided the spur. The extreme hazards of 
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these methods and their failure in his hands 
led Dupuytren to seek a safer method. 
After painstaking anatomic and experi- 
mental studies he devised the enterotome. 
This instrument, applied to the spur, 
slowly tightened, produced adhesion of the 
opposing serous surfaces and made cutting 
of the spur by gradual pressure necrosis a 
comparatively safe process. His thoughtful 
observations as described in the Legons 
orales indeed represent the acme of all 
contributions on the subject, before or 
since. Countless modifications and some 
improvements have been made on Dupuy- 
tren’s enterotome, but the principles of all 
are essentially those which he elucidated. 

In present day surgery of the colon the 
spur or éperon occupies a different position. 
It is the natural result of all procedures of 
the Mikulicz type, being formed by the 
adjacent surfaces of the two limbs of the 
exteriorized loop of bowel. These limbs may 
be sections of the terminal portion of the 
ileum and of the transverse colon, as they 
emerge from the abdomen in the case of 
right hemicolectomy; or both limbs may be 
portions of the colon, or one limb may be a 
part of the rectum, as in the case of recto- 
sigmoid neoplasm brought out through a 
Kraske incision in an attempt to preserve 
the anus. Furthermore, a well formed spur 
is an integral part of any correctly per- 
formed colostomy. In its absence retraction 
occurs and the operation of colostomy then 
fails in its purpose of defunctioning the 
diseased distal segment of bowel. As 
Allingham stated, “if the spur fails, the 
operation itself is a failure.” 

To insure proper function of the colonic 
stoma, the spur must remain in place. 
Proper mobilization at operation will 
minimize the tendency of mesenteric ten- 
sion to withdraw the spur. MaydlI suggested 
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the use of a rigid rod to hold the loop well 
up until firm adhesions had formed. Both 
Allingham and Ward employed a mattress 
stitch which fixed the mesentery to the 
abdominal wall, a method also advocated 
by Moynihan. Many surgeons use some 
modification of Mixter’s bridge colostomy, 
in which all layers of the abdominal wall 
are united beneath the exteriorized loop of 
bowel. Devine and others have carried out 
the suggestion, originating with Verneuil, 
of complete division of the bowel and 
performance of double-barrel colostomy. 

When subsequent closure is contem- 
plated, other factors must be taken into 
account in addition merely to prevent 
retraction of the spur. The afferent and 
efferent limbs must be carefully approxi- 
mated so as to prevent interposition of 
important viscera which might be injured 
in crushing the spur. The limbs should be 
rotated so that the mesenteric blood supply 
will not be occluded by the enterotome and 
unnecessary pain occasioned by inclusion 
of the mesentery between the blades. 
Formation of a long spur facilitates closure 
because a large, direct communication 
between the proximal and distal limbs can 
be established readily, thus re-establishing 
normal intestinal continuity. 

The mstruments which have been de- 
vised for division of the spur are legion. 
Dupuytren’s enterotome consisted of two 
blades which could be disarticulated for 
insertion into the bowel. Pressure was ap- 
plied by means of a thumbscrew. Mikulicz 
used an elastic band to produce gradual 
pressure on the spornquetsche which he 
employed, as did Prince, with his hook and 
ring apparatus. Krause used a clamp which 
exerted pressure on the deep part of the 
spur to anastomose the adjacent intestinal 
loops, an instrument which has its modern 
counterpart in the clamps of Devine and of 
DeBakey and Ochsner. Various types of 
hemostats, such as the Kelly forceps and 
the Kocher forceps, are widely used as 
enterotomes, the instruments being tight- 
ened one notch daily. Garlock described a 
long-bladed, right-angle clamp in which 
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parallel approximation of the blades was 
achieved by a thumbscrew, as in the clamp 
employed by one of us (C. N. M.). Cope”? 
devised an instrument which is applied at 
the time of the primary operation. It 
consists of two hollow metal tubes which 
are tied into the upper and lower segments 
of the divided bowel for purposes of decom- 
pression. These tubes can be approximated 
gradually, and ridges mounted on their 
adjacent surfaces crush the interposing 
septum. Reybard devised an enterotome 
which cut and crushed simultaneously. 
Liotard used a punch enterotome which cut 
out a circular flap. Pauchet practiced 
immediate division of the spur between 
clamps, suture of the cut edges and closure 
of the stoma at the same time. 

To be sure, some surgeons believe that 
the time-honored method of destruction of 
the spur has no place in modern surgery. As 
early as 1894 Senn thought the operation 
would soon be obsolete, because of recent 
advances in intestinal surgery. Today 
Lockhart-Mummery!! is perhaps the 
most ardent advocate of intraperitoneal 
resection and anastomosis for treatment 
of the colonic stoma. He believes that 
crushing of the spur and extraperitoneal 
manipulation constitute poor surgical tech- 
nic, suitable only for the inexperienced 
surgeon or for markedly debilitated 
patients. 

Restoration of intestinal Continuity after 
operations on the colon is purely a matter 
of convenience to the patient. A colonic 
stoma does not jeopardize his life or health. 
Since it is not an operation of necessity, it | 
would not seem justifiable to employ 
methods which carry an appreciable risk 
when simpler and safer methods are avail- 
able. However, even the simplest procedure 
(namely, the application of clamps) is not 
to be so lightly regarded as to be thought- 
lessly or carelessly performed. Reports of 
accidents in destruction of the spur in 
recent years are meager, and warnings 
against their occurrence are seldom seen. 
Lockhart-Mummery!!!:!5 stated that he 
had never seen peritonitis or death occur 
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after the use of the enterotome and 
numerous others have stated that the 
operation is “perfectly safe.” 

That this is not invariably true was well 
known to early writers on the subject. In 
three of Dupuytren’s forty-one reported 
cases death occurred; one patient died 
from escape of feces into the abdonien, one 
from “indigestion,” and one from “intense 
peritonitis.” Velpeau pointed out that the 
adhesions about the spur were sometimes 
scarce, and did not invariably form at the 
periphery of the enterotome. One of his 
patients succumbed to peritonitis after 
acute perforation of the bowel by the 
enterotome. He also stated that in some 
cases it was almost impossible not to in- 
clude between the two “branches” a por- 
tion of some important organ. Chaput, as 
a result of his experimental, histologic and 
clinical studies, concluded that rapid crush- 
ing or use of the enterotome on any but 
long, thin spurs, was decidedly dangerous. 

The accidental spurs these surgeons 
dealt with were different from the spur 
planned and created in the operating room 
of today. But the perfect spur cannot al- 
ways be obtained. An obese abdomen, a 
short mesentery, the need for extensive 
resection and other technical difficulties 
may result in two widely divergent limbs. 
On the resulting broad, shallow spur, 
clamps must be used with great circum- 
spection, if at all. Even under the most 
ideal conditions, accidents still can and do 
happen and it behooves the surgeon to be 
aware of this possibility, to be on the alert 
for their occurrence and to be ever cautious 
in applying any crushing instrument. 

The following illustrative cases, in which 
the patients were seen at the Mayo Clinic 
in the past few years, will serve to indicate 
the types of mishaps which can occur: 


CASE REPORTS 


Case 1. Acute Perforation of the Bowel, 
General Peritonitis, Death. A man forty-nine 
years old, had a carcinoma of the lower portion 
of the sigmoid. He was first treated by left 
inguinal colostomy. A month l[ater, extra- 
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peritoneal removal of the neoplasm was 
carried out. Clamps were applied to each spur 
several times. One and a half years later he 
returned with a persistent fistula at the site 
in which the original colostomy had been 
performed. A spur was still present and, 
accordingly, two curved clamps were applied. 
The next day the patient was up and about. 
On the third day he was suddenly seized with 
severe pain in the left lower quadrant of the 
akdomen. The akdomen became rigid. He had 
a chill and his temperature increased to 103°F. 
(39.4°c.). From that time onward collapse was 
rapid, in spite of supportive measures and the 
use of nasal suction. Cne clamp was removed, 
but his shocked condition became progressively 
more profound, his color cyanotic and his pulse 
more rapid and feeble. On the fifth day he 
died. Postmortem examination revealed gen- 
eral peritonitis, with 1,500 cc. of purulent fluid 
present. The remaining clamp was found to 
have perforated the lower loop of bowel, 
permitting escape of intestinal contents into 
the peritoneal cavity. 

Case Injury to the Jeyjunum, Jejunocolic 
Fistula, Malnutrition, Death. A woman, fifty- 
seven years old, had a carcinoma of the trans- 
verse part of the colon. Exteriorization of the 
neoplasm was carried out, and ten days later 
the lesion was removed and a clamp was ap- 
plied to the spur. During the next four months 
clamps were applied to the spur four times. 
Eleven months after her initial operation, the 
patient returned with a persistent fistula. A 
clamp was applied to the spur and partial 
closure of the stomach was performed. On the 
sixth postoperative day the clamp came off. 
Two days later a watery, diarrheic discharge 
from the wound began; this resulted in con- 
siderable excoriation of the skin. By the end 
of another week, it was found that food and 
dyes which she ingested appeared on the 
abdomen within one to three minutes. Suction 
applied to the colonic stoma almost resulted 
in healing several times, but each time the 
fistula would break open again. The patient’s 
course during the next two months was one of 
progressive debility, hypoproteinemia, edema, 
unameliorated by the transfusion of blood and 
by dietary measures. Finally, surgical explora- 
tion was carried out, but only an enlarged liver 
was noted. Two days later this patient died. 
At postmortem examination she was found to 
have ascites (350 cc. of fluid) and hydrothorax 
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(1,000 cc. of fluid in each pleural cavity). 
The liver weighed 3,425 Gm. and exhibited 
marked fatty changes. The fistula in the right 
upper quadrant of the abdomen led by a 
4cm. tract to a pocket 3 cm. in diameter, which, 
in turn, communicated with an opening in the 
jejunum (3 cm. from the ligament of Treitz) 
and opened into the transverse portion of the 
colon. 

Case Injury to the Ileum, Ileocolic 
Fistula, Operation, Recovery. A man, sixty- 
four years old, had a carcinoma of the recto- 
sigmoid. Extraperitoneal resection was carried 
out. Three weeks later a clamp was applied to 
the spur. The clamp fell off after ten days. 
About three weeks later, the stoma having 
almost completely closed spontaneously, the 
patient began to pass blood from a fistula. 
This was followed in a week by a scalding 
discharge which produced considerable excoria- 
tion of the surrounding skin. Roentgenologic 
study revealed a communication between the 
ileum and the descending part of the colon. 
When, after six months, only transient signs 
of improvement were noted, operation was 
decided upon. The ileum was dissected from 
the colon, the openings in each were closed, 
and the external opening was closed at the 
same time. Three years later this patient was in 
excellent health. Roentgenologic examination 
revealed no recurrence of the internal fistula, 
although a small external one persisted. 

Case iv. Injury to the Ileum, Ileocolic 
Fistula, Conservative Management, Recovery. 
At emergency appendectomy for acute appen- 
dicitis, a woman, sixty years old, was found 
to have a carcinoma of the rectosigmoid. Left 
inguinal colostomy was performed at the same 
time appendectomy was carried out. Two 
months later the neoplasm was removed by 
extraperitoneal resection, the old colonic stoma 
being excised. Exteriorization was difficult, 
the bowel was taut and the upper and lower 
limbs formed an obtuse angle with each other. 
After six weeks clamps were applied and 
nineteen days later a second application was 
carried out. The second set of clamps came 
off on the fifth day. The next day an almost 
continuous watery discharge from the colonic 
stoma was noted. The fluid resembled the 
contents of the small bowel and produced 
considerable excoriation. Examination revealed 
three distinct openings beneath the stoma; 
one was the lumen of the proximal loop of 
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bowel, one the Iumen of the distal loop, and 
the third was the accidental opening in the 
ileum. Treatment was directed toward inhibi- 
tion of peristalsis, addition of bulk and 
consistency to the intestinal contents and 
protection of the skin. As a result, the stools 
gradually became less fluid-like and _ less 
irritating, the external opening became smaller 
and most of the patient’s stools passed normally 
through the rectum. At a future date the 
external opening will be closed if this does not 
occur spontaneously. 

Case v. Injury to the Ureter, Ureterosig- 
moidal Fistula, Conservative Management, Recov- 
ery. A woman, fifty-eight years old, had a 
carcinoma of the sigmoid. Exteriorization was 
carried out and eleven days later the neoplasm 
was removed and a clamp was applied to the 
spur. The next day the patient’s temperature 
increased to 103°F. (39.4°c.), but gradually 
returned to normal before the clamp came off 
on the eighth day. Soon after this a low-grade 
fever began and the patient had five to six 
watery stools daily. Twenty days after the 
clamp came off she began to have chills, fever 
in which the temperature reached 103°F. 
(39.4°c.), abdominal pain, nausea and oliguria. 
The discharges from the colonic stoma as- 
sumed a urinary character. Urine from the 
bladder was clear. An excretory urogram re- 
vealed pyelectasis and caliectasis on the left. 
The left ureter was not visualized. The right 
side was normal. Cystoscopic examination 
revealed a normal bladder. No urine came from 
the left ureteral orifice and a catheter inserted 
into this orifice encountered complete obstruc- 
tion at 12 cm. One month later the patient was 
sent home. Urinary drainage had decreased. 
The colonic stoma was diminishing in size. 
The excretory urogram revealed delayed func- 
tion of the left kidney, in addition to the 
changes previously noted. It was believed that 
nephrectomy would be required ultimately. 

Case vi. Hemorrhage, Transfusion, Recov- 
ery. A man, fifty-four years old, had a car- 
cinoma of the splenic flexure. Extraperitoneal 
resection was carried out and two weeks later 
a clamp was applied to the spur. The patient 
experienced an unusual amount of pain after 
application of the clamp, which remained in 
place for two weeks and finally was removed, 
although it was not completely free. The 
patient was sent home and two days later had 
a severe hemorrhage, passing large quantities 
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of blood from the colonic stoma and by 
rectum. His physician found him in a state of 
profound shock. Supportive measures were 
used, and serum was transfused once and blood 
twice. The patient had no further bleeding 
and returned six weeks later, at which time 
closure of the colonic stoma was carried out. 
Case vu. Hemorrbage, Packing, Recovery. 
A man, sixty-two years old, had a carcinoma 
of the sigmoid. Extraperitoneal resection was 
carried out. During the next six months 
clamps were applied three times. After the last 
application the patient’s temperature increased 
to 101°F. (38.3°c.) and on the fifth day parotitis 
developed which was treated by roentgen- 
therapy. The patient left the hospital against 
his physician’s advice before the clamp came 
off. On the eighth day profuse bleeding from 
the colonic stoma occurred. The patient was 
hospitalized, ice bags were applied to the 
abdomen, and a large gauze sponge was packed 
in beside the clamp, which was tightened as 
much as possible. Morphine was administered 
liberally. The next morning the value for 
hemoglobin was 8.9 Gm. per 100 cc., and the 
erythrocyte count was 2,900,000 per cubic 
millimeter. There was no further bleeding 
and the clamp was removed. Closure of the 
colonic stoma was performed two weeks later. 


In addition to these patients we have 
seen a number who died, after the applica- 
tion of clamps, from such varied causes. as 
bronchopneumonia, pyelonephritis, septi- 
cemia and general peritonitis. In these 
latter cases it would be difficult to deter- 
mine how important a contributory réle 
was played by the operation of crushing the 
spur. Most of these patients were thought 
to be in fairly satisfactory condition at the 
time clamps were applied; had this not been 
true, the procedure would not have been 
carried out. Necropsy revealed no direct 
relationship between death and clamping, 
that is to say, whether the patients would 
have survived had the operation not been 
performed cannot be determined. 


SUMMARY 


Serious and sometimes fatal complica- 
tions may follow crushing of a colostomy 
spur. These complications may manifest 
themselves shortly after the application of 
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the enterotome, at any time while it is in 
position, or not until a variable time after 
it has come off. The occurrence of complica- 
tions can be kept at a minimum by care in 
formation of the spur at the time of the 
original operation, by care in the applica- 
tion of the crushing device, and by proper 
management of the patient during con- 
valescence. The clamp should be protected 
from traumatizing influences while it is in 
place and the activity of the patient should 
be limited. Confinement to bed is unneces- 
sary but reasonably close surveillance is 
essential. Hasty tightening or premature 
removal of the enterotome is to be avoided. 
The surgeon should bear in mind the 
complications which may occur whenever 
unusual reactions follow the application of 
clamps or whenever he finds himself regard- 
ing the procedure as trivial or performing 
it thoughtlessly or hastily. 
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Tue degree to which fluid accumulations contribute to distension in 
obstruction depends essentially on the location and the degree of the 
obstruction, which in turn determine the fluid lost by vomiting. The higher 
the obstruction, the more readily are the intestinal fluids vomited. 

From “Intestinal Obstructions” by Owen H. Wangensteen (Charles C. 


Thomas). 
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REPAIR OF PROGNATHIC AND RETRUDED JAWS 


Jutius NEwMAN, M.D. 
NEWARK, NEW JERSEY 


HILE the less severe types of not only by cosmetic considerations, but 
prognathism are treated by the also by the interference with mastication 
orthodontist, the more marked de- which necessarily results from marked 


A B 
Fic. 2. A and Bs, prognathic jaw, after bilateral osteotomy. 
formities (Figs. 14 and 1B) sooner or malocclusion. Prognathism can be success- 
later come to the attention of the plastic fully corrected by suitable plastic surgery, 
surgeon. (Figs. 24 and 2B) or in milder cases, by 
Repair of a prognathic jaw is demanded appropriate orthodontic procedures. 
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PROGNATHISM 


The two chief methods for the plastic 
correction of prognathism are ostectomy 


Fic. 3. Photodiagram showing skin incision and 
Gigli saw in place. 


and osteotomy. In the former (the technic 
formulated by Blair!), a segment of bone is 
removed from each mandible, while in 
osteotomy, first suggested by Babcock,’ 
the mandible is cut, and the distal segment 
pushed backward and immobilized in the 
overlapped position. Since Blair’s method 
requires the plastic surgeon to invade the 
oral cavity, thus opening the channel to 
possible infection, I have preferred to avoid 
ostectomy and to repair prognathism by 
the simpler Babcock technic, namely, 
bilateral osteotomy. 

Only local anesthesia should be used in 
this procedure. Under general anesthesia, 
the patient may vomit while his jaws are 
wired. The resulting insufflation of vomitus 
may cause serious complications. An inci- 
sion 2 cm. in length is made along the 
posterior border of the ascending ramus. 
(Figs. 3 and 4.) The parotid gland is 
retracted and the masseter muscle pulled 
forward. The posterior border of the mandi- 
ble is now exposed. A large ligature carrier, 
with a heavy black silk suture, is passed 
between the parotid gland and the ramus 
and then around the posterior border of the 
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ramus. The tip of the ligature carrier hugs 
the bone and is passed in front of the 
anterior border of the ramus, until the tip 
of the instrument can be felt under the 


Fic. 4. Schema of jaw bone showing site of 
osteotomy. 


skin. An incision is then made into the skin 
over the point at which the ligature carrier 


can be felt. The suture is then drawn 
through this new opening and a Gigli saw is 


attached to it. The Gigli saw is pulled back | 


through this second opening and out 
through the original incision. The ramus is 
then cut through with the saw, above the 
entrance of the inferior alveolar nerve into 
its canal. The entire procedure is then 
repeated on the opposite jaw. The mandible 
Is next pushed back into the desire position 
with the upper teeth as a guide. By means 
of orthodontic bands (Fig. 5) and stainless 
steel ligatures, the mandibular fragment is 
immobilized in its new position and wired 
to the maxilla. (Fig. 6.) 

At the end of four weeks, small vertical 
elastic bands connecting maxilla and man- 
dible replace the wires. The patient is then 
allowed slight movements of the jaws. For 
the next few months, the patient should be 
under regular orthodontic observation. 


RETRUDED CHIN 


Another common mandibular deformity 
is retruded chin. This condition (Figs. 7 and 
8) may be due to malocclusion, ankylosis of 
the jaw, osteomyelitis of the jaw or trauma. 

Many procedures have been recom- 
mended for the treatment of retruded chin. 
One is bilateral osteotomy of the rami with 


- 
q 
; 
i 
i 
| 
| 


New Series Vou. LVIII, No. 1 


advancement of the mandible with or 
without bone grafts. A second method 
depends on the use of cartilage or bone 
grafts. 


Fic. 5. Orthodontic bands in 
place before operation. 


Fic. 7. Profile of retruded chin; 
before operation. 

Mention may also be made of Gillies’ 
method. This entails Thiersch-grafting of a 
pocket in the chin, followed by the use of a 
prosthetic appliance on the lower teeth. | 
have had some personal experience with 
this method, working with Sir Harold 
Gillies, and found that patients occa- 
sionally complained of irritation caused by 
food falling into the pocket. This method is 
also objectionable because it requires an 
excessive amount of sanitary attention on 
the part of the patient. 


Newman—Prognathism 


37 


American Journal of Surgery 


I have used both bone and cartilage 
grafts and find them satisfactory in minor 
deformities, but the amount of material 
needed to build up an extensive defect with 


Teeth wired after 
operation. 


Fic. 8. Full face view of retruded chin; 
before operation. 

cartilage or bone makes the method im- 
practical in large deformities. Ivory is 
mentioned only to be condemned; it is a 
foreign body, surgically objectionable for 
admission to the permanent human struc- 
ture. A combined fat-and-dermal graft is 
preferable. The literature on fat as a graft 
material in retruded chin is very scanty, 
but my experience with it has been uni- 
formly satisfactory. The fat-dermal com- 
bination is desirable because the amount 
available for a defect of any size is prac- 
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tically unlimited. Patients report that they 
find it more ‘“‘natural”’ to have the feel of 
fat-and-skin than of some hard substance in 
the chin. 


PROCEDURE 


The first step in this procedure is to make 
a moulage of the face. The required chin 


Fic. 9. Profile, retruded chin cor- 
rected by operation. 
height is modelled on top of the moulage 
and measurements are taken from this 
model, using gauze or linen as a pattern. 
The pattern is autoclaved and kept in the 
operating kit as a model for the graft. This 
pattern is placed on the chin and outlined 
on the skin in brilliant green, thus de- 
marcating the extent of the undermining 
necessary. Incision is made on the lower 
surface of the chin, from which the under- 
mining is done. Scrupulously careful hemo- 
stasis is necessary. This is best achieved by 
hot packs rather than by catgut ties. While 
an assistant controls the bleeding in the 
chin, the pattern is now transferred to the 
anterior abdominal wall and again outlined 
in brilliant green. The upper layer of skin is 
dissected off along three sides but not com- 
pletely detached. The fat with the dermis 
on top of it is then removed from the tissue. 
Mattress sutures which are applied to the 
corners of the graft, act as traction appara- 
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tus in removing the graft and serve to hold 
it in the chin pocket. 

The epidermis of the abdominal wall is 
sutured back in place with a continuous 
suture. 

The combined fat-and-dermal graft is 
immediately transferred to the pocket in 
the chin. This is held in place by the various 


corrected by operation. 


mattress sutures which were originally used 
as traction sutures. The skin is carefully 
sutured. Drainage should not be used. A 
compressive dressing is applied. Fresh 
mechanic’s waste, which has been washed 
and autoclaved, makes an excellent com- 
pressive dressing. The dressing should not 
be disturbed for at least five days. (Figs. 9 
and 10.) Fat, when transplanted with the 
dermis attached, does not undergo atrophy 
nearly as readily as does simple fat graft. 
Whenever fat is transplanted for a skin 
defect, it is essential to overcorrect, to 
allow for shrinkage. 

Chief bars to successful procedure are 
trauma, infection and bleeding. For this 
reason, exceptional care must be taken with 
regard to asepsis, hemostasis and gentle- 
ness in handling. 


SUMMARY AND CONCLUSIONS 


1. Marked prognathism is a problem for 
the plastic surgeon and can be corrected by 
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ostectomy or by osteotomy. In ostectomy, 
_a segment of bone is removed from each 
mandible. This requires the surgeon to 
open the oral cavity, thus inviting possible 
infection. Bilateral osteotomy is safer and 
simpler. The procedure consists in cutting 
the mandible and pushing the distal seg- 
ment back, immobilizing it in the over- 
lapped position. To prevent vomiting, 
which might be hazardous, local anesthesia 
should be used. 

2. Retruded chin can be treated by the 
use of a combined fat-and-derm graft. The 
fat does not atrophy as readily when 
transplanted with dermis as it does when 
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used alone. It produces a more natural 
“feel” to the patient than does bone, 
cartilage or ivory. 

3. The operative steps in both proce- 
dures are described and illustrated. 


Thanks are due to Benjamin Weiss, D.D.s. 
for his skilful work in applying the orthodontic 
bands and for administering the orthodontic 
postoperative care. 
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WITH an injured limb entirely immobilized in correct length and posi- 
tion, the only indications for disturbing the limb or patient are those 
familiar to. every surgeon—swelling, rise of temperature, increased white 
blood cell count, and local symptoms which point to the seal of surgical 


complications, if they occur. 


From “Wounds and Fractures” by H 


. Winnett Orr (Charles C. Thomas). 
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ACUTE APPENDICITIS* 


AN ANALYSIS OF 417 CONSECUTIVE CASES 


Wape DUuLEy, M.D. 
Assistant Attending Surgeon, New York Hospital 


NEW YORK, NEW YORK 


HIS series of 417 cases includes all 
having acute appendicitis 

admitted to the surgical service of 
Knickerbocker Hospital during the four- 
year period from January I, 1937, to 
December 31, 1940. All cases were proved 
by pathological examination of the re- 
moved appendix except in three instances 
of appendicial abscess in which the ap- 
pendix was not removed. Both ward 
patients and those private patients oper- 
ated upon by surgeons actively engaged in 
ward service are included. 


TABLE I 
Sex Race 
Grouping No. 
Fe- .._| Col- | Yel- 
Male male White ored | low 
Unruptured....| 300 | 161 | 139 | 289 | 11 oO 
Ruptured with 
spreading per- 
...... 70 | 45 25 68 2 
Ruptured with 
abscess....... “7 1°33 14| 44 2 I 
Total........] 417 | 239 | 178 | 401 15 1 


The 417 cases were subdivided into three 
groups as follows: (1) Acute unruptured: 
the disease was confined to the appendix 
itself although there may or may not have 
been free fluid in the peritoneal cavity. 
There were 300 such cases. (2) Acute rup- 
tured with spreading peritonitis: the proc- 
ess had spread beyond the limits of the 
appendix without apparent walling off. In 
this group there were seventy cases. (3) 
Acute ruptured with abscess: there had 
been a definite abscess formed about the 


* From the Surgical Service of Dr. John V. Bohrer, Knickerbocker Hospital, New York, New York. 
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appendix. There were forty-seven cases in 
this group. 

Age. The youngest was one year, the 
oldest eighty-one. Eighty-seven per cent of 
the cases occurred in the first four decades 
of life. The greatest number were during 
the second decade and this number was 
approximately one and a half times greater 
than that for the third or next largest 
decade. The following eo shows 
the age spread: 


TABLE II 


o- 1-|61-|71-|81- 


Grouping 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | go 


Unruptured....... 46)108] 74] 46) 14 
Ruptured with 
spreading _ peri- 


15| 19} 8] 12} 6 6) 4 
Ruptured with 

6 6 8 1] 1 
67/141} 88} 64) 28) 18} 8 | 2 | 1 


While individualization of each case is 
the ever present aim of every surgeon, a 
general plan of treatment has been evolved 
for the staff. It should be made clear that 
no surgeon is bound by this plan but its 
general principles are usually followed. 

When a diagnosis of unruptured acute 
appendicitis has been made, operation is 
performed as soon as possible. When it 
appears that rupture has occurred and 
spreading peritonitis Is present, operation 
is delayed until fluid and electrolyte 
balance can be restored. When an obvious 
appendicial abscess is present, the same 
general rule in regard to fluids and electro- 
lytes holds, but delay in operation may be 
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longer until complete localization has 
occurred. 

The McBurney incision is preferred and 
the right rectus is reserved for those in- 
stances in which there is a possibility of a 
mistake in diagnosis and in which explora- 
tion may be desirable, or in those cases of 
appendicial abscess in which the abscess 
presents more medially than beneath the 
site for a McBurney incision. 

In an appendictal abscess the appendix is 
removed whenever feasible. It is only when 
the patient is extremely ill or when its 
removal necessitates a too long or too 
extensive operative procedure that drain- 
age alone is employed. 

The stump of the appendix is treated in 
one of two ways: A purse-string suture is 
placed about the base of the appendix. The 
appendix is divided between two clamps 
with a scalpel dipped in phenol, the raw 
surface carbolized and then wiped with 
alcohol. The appendix stump is ligated 
with a No. 00 plain catgut ligature and the 
ligated stump is buried in the cecal wall. 
This is then re-enforced with a second 
inversion or a “z”’ stitch. The theory of 
this method is that while ligating the 
appendix in a crushed area prevents spilling 
and also hemorrhage, the fine ligature is 
loosened after a few hours and the ap- 
pendicial stump is actually inverted into 
the lumen of the cecum. The second 
method of treating the stump is to ligate 
the appendix doubly in an uncrushed por- 
tion as near as possible to the cecum after 
having amputated it in the manner de- 
scribed above. 

In patients whose appendix is unrup- 
tured there is a tendency to use less and less 
intraperitoneal drainage. There is a con- 
comitant increase in the tendency to drain 
down to the peritoneum, using a slip of 
rubber dam or a penrose drain and to close 
the remainder of the layers up to the drain. 

In the ruptured appendices, either with 
spreading peritonitis or abscess formation, 
the usual method of drainage is by use of 
penrose drains, which are soft rubber tissue 
tubes, extending into the peritoneal cavity. 
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The peritoneum is closed loosely up to the 
drains and the remaining layers of the 
abdominal wall are left unsutured, fre- 
quently loosely packing it open with 
vaseline gauze or packing. Occasionally, 
cigarette drains are employed and rarely 
(usually when an abscess cavity is present) 
a Mikulicz tampon. 

In the patients whose appendix is rup- 
tured, in whom distention and vomiting 
are to be expected, Wangensteen suction is 
begun immediately after operation. Heat is 
applied to the entire abdomen in the form 
of a large flaxseed poultice and an attempt 
is made to maintain fluid electrolyte and 
protein balance by the proper use of 
infusions and transfusions. Prostigmin and 
colon irrigations are frequently employed 
and sufficient morphine is administered to 
prevent restlessness. 

Sulfonamide drugs have been given 
principally to those patients whose ap- 
pendices have ruptured or to those who 
develop pneumonia. These have been ad- 
ministered by mouth, by rectum and 
intramuscularly, but in the present series 
none received the drug intraperitoneally. 


SYMPTOMATOLOGY 


The syndrome of pain originating in the 
epigastrium, paraumbilical region or gen- 
eral abdomen and localizing later in the 
right lower quadrant, proved to be the 
most common and the most reliable symp- 
tom. It occurred in 303 or 72 per cent of the 
patients in the series. In seventy-one or 17 
per cent the pain originated and remained 
in the right lower quadrant. Generalized 
abdominal pain which did not localize was 
present twenty-three times. Pain in both 
lower quadrants was present on thirteen 
occasions and pain in the right upper 
quadrant and right lower quadrant was 
present five times. In two children, one five 
years old and the other one year old, no 
history of pain was obtainable. Thus, pain 
in the right lower quadrant either alone or 
in combination with pain elsewhere was 
present in practically 100 per cent of these 
patients. 
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There was a history of previous attacks 
in eighty-six or 26 per cent of the patients. 
Vomiting occurred in 287 or 69 per cent. 
Fifty-five or 13 per cent had constipation 
and twelve had diarrhea. Fourteen had a 
history of previous respiratory infection. 

The most common sign was tenderness in 
the right lower quadrant which was present 
in all but three patients. In one no tender- 
ness was reported, in the second rectal 
tenderness only was found, and in the third 
the tenderness was in the left upper and 
left lower quadrants. 

In 189 or 45.6 per cent tenderness was 
found localized at McBurney’s point, while 
in the remaining 225 or 54.4 per cent 
tenderness was diffuse in the right lower 
quadrant. Generalized tenderness or ten- 
derness in the right upper or left lower 
quadrants occurred seventy-four times, 
mainly in those patients with spreading 
peritonitis. 

Rigidity in the right lower quadrant was 
present in 314 instances or 75 per cent. 
There was no rigidity noted in 103 or 25 per 
cent. Generalized rigidity or rigidity in the 
right upper or left lower quadrants as well 
as in the right lower quadrant occurred 
seventy-five times. 

In those patients with local abscess 
format.on, masses were felt rectally three 
times and abdominally nine times or in 
25.6 per cent of these cases. 

Average temperature, pulse, and respira- 
tion were computed. In the unruptured 
group the temperature was 99.7°F., pulse 
97, and respiratory rate 22.2. In those 
patients with spreading peritonitis the 
temperature was 101 2°F., the pulse rate 
107.9 and respiratory rate 24.6. In the 
group with abscess formation the tempera- 
ture was 101.2°F., pulse rate 100.1 and the 
respiratory rate 23.1. 

The average white blood cell count for 
the unruptured group was 15,400, with 
83.7. per cent polymorphonuclear leuco- 
cytes; for the group with generalized peri- 
tonitis 18,000 white blood cell count and 
86.7 per cent polymorphonuclear leuco- 
cytes and in those patients with abscess 
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formation, 17,100 white blood cells and 84.3 
per cent polymorphonuclear leucocytes. 


TABLE 
Aver- Poly- 
Tes Res- | White! mor- 
Grouping | Pulse | pira- | Blood | pho- 
atecical tions | Cells | nucle- 
ture, 
ars 
Unruptured...... 99.7 | 97 22.2 |15,400| 83.7 
Ruptured with 
spreading peri- 
101.2 |107.9 | 24.6 |18,000] 86.7 
Ruptured with 
101.2 |/100.1 | 23.1 |17,100) 84.3 


Duration of Symptoms before Admission 
and before Operation. In the group whose 
appendices were not ruptured, an average 
of 27.9 hours elapsed from the onset of 
symptoms until admission to the hospital. 
Seven hours elapsed from the time of 
admission to operation. 

In those patients with peritonitis, the 
average time between the onset of symp- 
toms and admission to the hospital was 
45.2 hours, and 5.6 hours were consumed in 
preparing these patients for operation. 

In those patients with abscess formation, 
the average time elapsed between onset and 
admission was 91.8 hours, and between 
admission and operation 41.8 hours. If five 
patients under observation periods of time 
varying from six to seventeen days were 
excluded, the average time would be thir- 
teen hours. 

Cathartic or Enema. In those patients 
whose appendices were not ruptured, 
approximately one-third received either 
a cathartic or enema before admission. 
Thirty-one or nearly one-half of the pa- 
tients with general peritonitis received a 
cathartic or enema before admission, and 
in those with abscess, twenty-three or 
approximately one-half received a cathartic 
or enema during their illness. This again 
emphasized the well recognized fact that 
cathartics and enemas increase the likeli- 
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hood of perforation and contribute to the 


serious aftermath that perforation implies. 

Operation. The McBurney incision was 
used alone 337 or 80.8 per cent, and the 
right rectus was used alone in sixty-five or 
15.5 per cent of the operations. The two 
incisions were used together on three occa- 
sions, twice because the appendix could not 
be reached through the original McBurney 
mcision and once because it was thought 
that further exploration was necessary to 
explain the symptoms. The Pfannensteil 
was used six times, upper right rectus and 
McBurney on two occasions when upper 
abdominal lesions were suspected and each 
of the following used once: hernia and right 
rectus, transverse, transverse with exten- 
sion downward and Kammerer. 


TABLE Iv 
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Unrup- Peri- Ab- Total 
tured | tonitis | scess 


McBurney........... | 247 56 34 | 337 
Right rectus.......... 45 10 10 65 
McBurney and right 

All others............ 5 4 3 12 


Drainage. In those patients whose ap- 
pendices were not ruptured, 103 or approxi- 
mately one-third of the cases were drained. 
In fifty-two or about one-half of these 
instances the drain extended into the 
peritoneal cavity and in fifty-one or the 
remaining one-half, the drain extended 
down to the peritoneum. In three of the 
latter cases no sutures were used except in 
the peritoneum and the wound was packed 
open with vaseline gauze. 

In this group there were 4.3 per cent 
wound infections. In eleven out of the 
fifty-two instances of intraperitoneal drain- 
age the wounds except for peritoneum were 
left unsutured and none of these became 
infected. The remaining forty-one wounds 
were sutured up to the drains and three or 
7.3 per cent of these became infected. In 
the three instances in which the peritoneum 
was closed and the wound packed open 


American Journal of Surgery 43 


with vaseline gauze no infections occurred. 
There were two or 4.1 per cent infections in 
the forty-eight patients drained only to the 
peritoneum. In the undrained operations 
there were eight or 4.0 per cent of infec- 
tions. This would seem to show that if 
drainage is indicated at all, the wounds 
should not be sutured if infection is to be 
avoided. 

As would be expected, all of the seventy 
cases having generalized peritonitis were 
drained. Except for suturing the peri- 
toneum the wounds were left open forty- 
nine times or in 70 per cent of these cases. 

In the abscess group penrose drains were 
used in thirty-four, cigarette drains in 
three, Mikulicz drains in two, rubber tissue 
in two, gauze packing three times and 
vaseline gauze twice. In two instances no 
drain was used. In the first instance, at 
operation while the distal portion of the 
appendix had been absorbed, the proximal 
stump was still acutely inflamed but there 
was no free pus and so no drainage was 
used. In the second instance, the appendix 
with a portion of adherent omentum was 
removed. After the operat.on, when the 
omentum was separated from the speci- 
men, an abscess was found between the 
appendix and adherent omentum. The 
wound, except for peritoneum, was left 
open in thirty or 66.6 per cent of those 
cases in which drains were employed. 

In this group three or 6.4 per cent 
developed retention of pus in the wound. In 
all three the wounds were sutured up to the 
drains and in one instance a cecostomy was 
done. 

In the group with abscess the appendix 
was not removed at the time of the first 
operation in three cases and was only 
partially removed in two cases. 

Also in this group cecostomy was per- 
formed at operation in three instances, 
appendecostomy once and ileostomy once. 

Cultures were reported fifty-nine times 
in the unruptured group. In forty-six or 
78 per cent of those reported there was no 
growth. In seven or 12 per cent Bacillus 
coli communis was reported. Staphylo- 
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coccus aureus was reported twice and 
Bacillus coli with anterococcus viridans, 
Staphylococcus albus, Bacillus coli with 
Staphylococcus albus and an atypical 
Gram-negative bacillus each appeared once. 


TABLE Vv 
BACTERIOLOGY 
Spread- 
Unrup-| ing Ab- 
tured | Peri- | scess Total 
tonitis 
59 55 30 | 144 
46 11 64 
Bacilli coli communis. . 7 38 17 62 
Bacillus coli and one 
other organism...... 2 2 4 8 
eee 4 4 2 10 


In the group with spreading peritonitis 
there were fifty-five cultures reported. Of 
these, no growth was reported eleven times 
or in 20 per cent. Bacillus coli communis 
occurred thirty-eight times or in 69 per cent 
of those cultures reported. There was one 
each of a Gram bacillus with anterococcus 
viridans, Bacillus coli with Staphylococcus 
aureus, Staphylococcus albus, Bacillus coli 
with enterococcus viridans and Bacillus 
proteus with Streptococcus hemolyticus. 

In the abscess group thirty cultures were 
reported. In seven or 23 per cent of these 
there was no growth. Bacillus coli com- 
munis appeared seventeen times or in 56 
per cent of the cases. Bacillus coli with 
enterococcus viridans occurred three times 
and the followimg appeared once each: a 
Gram-negative bacillus with enterococcus 
viridans, Bacillus coli with Staphylococcus 
aureus and Bacillus lactis aerogenes. 

Complications. The principal local com- 
plications were abscess of the abdominal 
wall which occurred seventeen times, intra- 
abdominal and pelvic abscesses, each of 
which occurred seven times and paralytic 
ileus which occurred nine times. The out- 
standing general complications were in the 
respiratory group. Lobar pneumonia oc- 
curred six times, bronchopneumonia seven 
times, acute bronchitis four times, atelec- 
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tasis three times and pulmonary embolus 
occurred once. 

The following table lists the complica- 
tions as they appeared in the three groups: 


TABLE VI 


Peri- 
tonitis 


Unrup- 


Abscess 


Complication 


1S) 


Lobar pneumonia........... 
Bronchopneumonia......... 
Acute bronchitis............ 
Pulmonary embolus......... 
Pulmonary infarct.......... I 
Intra-abdominal abscess. .... 2 4 
6 I 

5 

I 


I 
Convulsion at operation..... 
Persistent fistula............ I 


Saphenous phlebitis......... I 
Abscess of wound........... 13 I 3 


A diagnosis of intra-abdominal abscess 
was made in two patients in the unrup- 
tured group. In one instance the abscess 
opened spontaneously through the opera- 
tive wound. In the second case a secondary 
exploration was done but the abscess could 
not be found. In the spreading peritonitis 
group six cases were classified as pelvic 
abscess, one of which was opened through 
the rectum. The others were not operated 
upon. Four were classified as intra-abdomi- 
nal and none were operated upon. In the 
abscess group one pelvic and one intra- 
abdominal abscess were recognized and in 
neither instance was operation performed. 

Fecal fistula occurred once in the unrup- 
tured group and this healed spontaneously. 
There were five fecal fistulas in each of the 
other two groups. In each group four 
healed spontaneously and the remaining 
one was present at the time of the death of 
the patient. 

There were fourteen deaths or an inci- 
dence of 3.3 per cent in the entire series. No 
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death occurred in the 300 unruptured 
cases. There were ten deaths out of seventy 
or an incidence of 14.2 per cent in the group 
with spreading peritonitis and four out of 
forty-seven or an incidence of 8.5 per cent 
in the group with abscess. 


TABLE VII 
DEATHS 


No. No. Per 
Cases | Deaths | Cent 


Without perforation....... 300 o 0.0 
Spreading peritonitis...... 70 10 14.2 

a's 417 14 4.3 


The following shows the decade of life in 
which death occurred: 


TABLE VIII 


o— | 1-|61— 
10 | 20 | 30 | 40 | 50 | 60 | 70 


In the general peritonitis group the 
average time between the onset of symp- 
toms and admission to the hospital was 
45.2 hours as against the average of 61.5 
hours in the ten cases in which death 
occurred. The same holds true of the 
abscess group in which the average time 
between onset of symptoms and admission 
was 91.8 hours and the average time of the 
group of four who died was 97.5 hours. This 
again emphasizes the well known fact that 
delay in entering the hospital is a factor 
which increases the mortality in acute 
appendicitis. 

In eleven deaths out of fourteen the 
cause of death was primarily due to general 
peritonitis alone. In one instance the death 
was caused by an associated pelvic abscess, 
fecal fistula and lobar pneumonia; in 
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another patient thrombophlebitis of the 
portal and mesenteric veins was the imme- 
diate cause of death. Massive pulmonary 
embolus accounted for one death. 

The following is an analysis of the deaths 
in the group with rupture and spreading 
peritonitis: 


Case No. 781. A fourteen-year old, white 
female had been ill thirty-six hours and was 
operated upon one and one-half hours after 
admission. A McBurney incision was used, 
appendectomy was performed and two pen- 
rose tubes left in place. All layers of the wound 
except the peritoneum were left unsutured. 
Postoperatively, she vomited, had distention 
and developed an adynamic ileus. She died on 
the sixth postoperative day. Autopsy diagnosis: 
(1) Acute fibrinopurulent peritonitis; (2) 
acute aerofibrinopurulent migratory pleuritis, 
bilateral; (3) patch atelectasis of left lower lobe 
and right lower lobe; (4) severe degeneration of 
liver; (5) acute perisplenitis, and (6) acute peri- 
oophorosalpingitis, bilateral. 

Case No. 2228. A fourteen-year old, white 
male had been ill seventy-two hours and was 
operated upon four and one-half hours after 
admission. The McBurney incision was used, 
appendectomy performed and two penrose 
tubes were placed. All layers of the wound 
except the peritoneum were left unsutured. 
The postoperative course was stormy. He 
developed a pelvic abscess which was drained 
per rectum. He also had an abscess of the left 
groin which was opened. There was a fecal 
fistula which drained from this wound and also 
from the original incision. Terminally, he 
developed a left lobar pneumonia. He died on 
the forty-first postoperative day of generalized 
peritonitis, pelvic abscess, fecal fistula and left 
lower lobe pneumonia. No autopsy was 
performed. 

Case No. 3621. A fifty-one-year old, white 
male had been ill fifty hours and was operated 
upon two hours after admission. A McBurney 
incision was used. Appendectomy was done 
and two penrose tubes were placed. Postopera- 
tively, he had distention and other signs of 
generalized peritonitis. On the fourth post- 
operative day he developed right lower lobar 
pneumonia and he died on the tenth post- 
operative day. The cause of death was general 
peritonitis and right lower lobe pneumonia. No 
autopsy was performed. 
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Case No. 2765. A thirty-four-year old, 
white female who had been ill for seventy-two 
hours, was operated upon two hours after ad- 
mission. A right rectus incision was used. The 
appendix was removed and two penrose tubes 
inserted. The peritoneum alone was sutured. 
The postoperative course was marked by high 
fever, distention and vomiting. Death occurred 
on the third postoperative day. Autopsy diag- 
nosis: (1) Acute diffuse fibrinopurulent perito- 
nitis with ileus; (2) hemorrhagic pulmonary 
edema, and (3) fatty change of liver. 

Case No. 591. A _ thirty-four-year old, 
white male who had been ill twenty-eight hours, 
was operated upon five hours after admission. 
A ruptured appendix was removed through a 
McBurney incision and a penrose drain was 
inserted. The peritoneum only was sutured. His 
postoperative course was smooth, when sud- 
denly on the ninth postoperative day he died. 
The autopsy diagnosis stated there was acute 
localized fibrinopurulent peritonitis and mas- 
sive pulmonary embolism. 

Case No. 225. A thirty-five-year old, white 
male had been ill ten days and was operated 
upon ten hours after admission. The preopera- 
tive diagnosis was perforated peptic ulcer and 
a transverse incision was made. When the 
perforated appendix was found the incision was 
extended downward and the appendix removed. 
Penrose drains were placed in the lower angle 
of the wound and the remainder of the wound 
closed. Postoperatively, he had a spiking tem- 
perature, chills, distention and paralytic ileus. 
On the seventh postoperative day the drains 
were removed and feces and pus were evacuated 
from the wound. He died on the seventh post- 
operative day of general peritonitis and fecal 
fistula. No autopsy was performed. 

Case No. 2755. Asixty-nine-year old, white 
male had been ill eighteen hours. His symptoms 
were thought to be due to an incarcerated right 
inguinal hernia and a sore throat. Three days 
after admission his hernia was operated upon 
and when peritonitis was found, a right rectus 
incision was made and appendectomy per- 
formed. Drainage was by means of two penrose 
tubes through a stab wound. He had adynamic 
ileus postoperatively and died on the first day 
after operation. The cause of death was general 
peritonitis and uremia? No autopsy was 
performed. 

Case No. 2310. A thirty-six-year old, white 
male had been ill fifteen hours and was oper- 
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ated upon two hours after admission. Appen- 
dectomy was performed through a McBurney 
incision and one penrose tube was placed. The 
incision was closed up to the drains. Following 
operation he sustained a high temperature with 
a sharp rise on the fourth and fifth postopera- 
tive days. He had vomiting, distention, and 
developed adynamic ileus and died on the 
seventh day after operation. The cause of death 
was generalized peritonitis. No autopsy was 
performed. 

No. 4144. A sixty-three-year old, 
white male had had numerous gallbladder at- 
tacks prior to admission. The attack of ab- 
dominal pain before admission began about 
twelve hours previously and he was operated 
upon five hours after admission. Believing he 
had acute cholecystitis or a ruptured gall- 
bladder, a right upper rectus incision was made 
and thick greenish fluid was encountered. The 
gallbladder was thickened and edematous and 
filled with stones. Cholecystectomy and chole- 
dochotomy was done. The appendix was then 
found to be ruptured and a McBurney incision 
was made, appendectomy performed and 
penrose drains placed through the McBurney 
incision and the wound left open. The patient 
died the day following operation. The cause of 
death was generalized peritonitis. No autopsy 
was performed. 

CasE No. 4136. A  seventeen-year old, 
white female had been ill seventy-two hours 
and was operated upon two and one-half hours 
after admission. Appendectomy was _per- 
formed through a McBurney incision, two 
penrose drains were placed and the wound left 
open. Death occurred on the first postoperative 
day. The cause of death was generalized perito- 
nitis. No autopsy was performed. 

The following is an analysis of the deaths in 
the group with abscess: 

Case No. 2596. A _ thirty-one-year old, 
white male had been ill forty-eight hours and 
was operated upon three hours after admission. 
A McBurney incision was used. At operation 
the appendix ruptured during removal. Appen- 
dectomy was performed and two _penrose 
drains were left in place. He took anesthesia 
badly and once he stopped breathing. While 
still under the anesthetic he had a convulsion 
which at the time was thought to be due to 
chronic alcoholism. He developed adynamic 
ileus postoperatively. On the third postopera- 
tive day he had another convulsion and later 
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that day he died. The cause of death was 
generalized peritonitis and convulsions. No 
autopsy was performed. 

No. 39098. A fifty-eight-year old, 
white male had been ill two weeks and was 
operated upon seven hours after admission. 
Appendectomy was performed through a 
right rectus incision. The appendix was friable 
and during removal there was bleeding, pre- 
sumably from the appendicial artery, which 
could not be controlled by clamping. A gauze 
packing was therefore placed at the appendix 
site and three rubber dam drains were used. 
There was distention following operation and 
on the second postoperative day he eviscerated. 
The intestines were replaced with gauze pack- 
ing. The temperature ranged from 102 to 
103.5°F. for seven days. Distention continued 
and he developed adynamic ileus. He died on 
the eighth postoperative day. The cause of 
death was evisceration and generalized perito- 
nitis. No autopsy was performed. 

Case No. 3384. A forty-seven-year old, 
white male had been ill thirty hours and was 
operated upon eight hours after admission. 
Appendectomy was performed through a Mc- 
Burney incision, two cigarette drains were used 
and the wound, except for the peritoneum, was 
unsutured. The postoperative course was 
stormy. He had a spiking temperature from the 
start, a partial evisceration and later a fecal 
fistula. He became jaundiced and a secondary 
operation for possible subdiaphragmatic or 
hepatic abscess was done and none was found. 
He died on the twenty-seventh postoperative 
day. Autopsy diagnosis was thrombophlebitis 
of the portal and mesenteric veins, hepatitis, 
icterus, acute diffuse peritonitis, bilateral pleu- 
ritis and splenitis, fecal fistula and purpura. 

Case No. 4249. A ten-year old, Chinese 
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male had been ill twenty-four hours and was 
operated upon four hours after admission. 
Appendectomy was performed through a Mc- 
Burney incision. Two penrose drains were 
placed and except for the peritoneum, the 
wound was not sutured. His postoperative 
course was marked by high temperature, vomit- 
ing and distention and he developed adynamic 
ileus. He died on the sixth postoperative day of 
generalized peritonitis. 


SUMMARY 


A statistical analysis of 417 consecutive 
cases of proved acute appendicitis is made. 

The distribution in sex, color and age 
groups Is stated. 

An outline of the usual method of treat- 
ment is given. 

Thesigns, symptoms, temperature, pulse, 
respiration, duration of symptoms and use 
of cathartics are analyzed. 

At operation the McBurney incision is 
used almost exclusively when the diagnosis 
is certain. When drainage is employed, the 
tendency is to suture the peritoneum only. 

Wound infections, bacteriology and com- 
plications are presented. 

There were fourteen deaths or an inci- 
dence of 3.3 per cent in the entire series. 
There were no deaths in 300 unruptured 
cases; ten deaths out of seventy or an 
incidence of 14.2 per cent in the group with 
spreading peritonitis and four out of forty- 
seven or an incidence of 8.5 per cent in the 
group with abscess. 

A brief report of each case in which death 


occurred Is given. 
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Rosert R. WHITE, M.D.+ 


Resident Surgeon, The Children’s Hospital; Assistant 
in Surgery, Harvard Medical School 


AND 


Grorce M. Wyatt, M.D. 


Roentgenologist, The Children’s Hospital; Instructor 
in Roentgenology, Harvard Medical School 


BOSTON, MASSACHUSETTS 


HE association of aberrant renal ves- 

sels with hydronephrosis has long 

been known. Boogard! first described 
the kinking of a ureter around an anoma- 
lous vessel in 1857. Since that time more 
than 500 cases have been reported by 
various authors. No unanimity of opinion 
exists in regard to the exact réle played by 
the aberrant renal vessel in this type of 
hydronephrosis. There is also no complete 
agreement in regard to the proper surgi- 
cal management of a patient with this 
condition. 

In reviewing thirty cases of hydro- 
nephrosis associated with aberrant renal 
vessels in which the patients were operated 
upon at the Boston Children’s Hospital, it 
is our hope that interesting light will be 
cast on the etiologic réle played by the 
aberrant renal vessel, and that the evalua- 
tion of results following conservative sur- 
gery will influence the future care of such 
patients. It is our purpose to compare this 
condition in children with adults, since as 
far as we know, a series of infants and 
children as large as this has never been 
reported. The majority of patients in this 
study were operated upon by Dr. William 
E. Ladd and Dr. Thomas H. Lanman. 

Etiology. There has been considerable 
controversy in the literature as to what 
role, if any, the aberrant renal vessel plays 
in the production of hydronephrosis. Some 
writers suggest that the aberrant renal 
vessel acts simply as an aggravating factor 
coming into play only after the hydro- 
nephrosis has been initiated by abnormal 


kidney mobility, trauma, inflammation 
with scar tissue, unrecognized ureteral 
stenosis or extrarenal pelves. They point 
out the frequency with which aberrant 
renal vessels are present without an accom- 
panying hydronephrosis. Other writers 
believe that the aberrant renal vessel must 
at least play a réle in the continuance of the 
hydronephrosis if simple division of these 
vessels effects a cure. Still another group of 
investigators led by Quinby,? Pierson and 
Barney,’ Walters* and Cecil® believe that 
the hydronephrosis is primarily caused by 
the aberrant renal vessel, either by offering 
mechanical obstruction to proper ureteral 
drainage or by inhibiting ureteral peristal- 
sis by pulsation on the adjacent ureter. 
Quinby’ criticizes the importance placed on 
ptosis. He points out that with the descent 
of an abnormally mobile kidney, it is not 
only the organ itself which moves but the 
blood vessels move with it as a whole. In a 
typical case of movable kidney, the mobil- 
ity takes place on the vascular pedicle as a 
centrally fixed point and the peripheral 
ends of the vessels move with the organ 
itself. It is hard to see, he writes, how one 
portion can be assumed to move while 
another intrinsic structure remains behind. 
Quinby’ has produced expérimental hydro- 
nephrosis by simply tying a loose thread 
about a ureter. 

In each of our thirty cases operation 
revealed aberrant renal vessels of such size 
and in such close relation to the ureter 
that there was no question in the operator’s 
mind but that they were a definite cause of 
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obstruction. In each case the renal pelvis of 
the affected kidney appeared moderately or 
markedly dilated. Except in those few 
patients in whom nephrectomy had to be 
performed, the pelvis was noted to decrease 
markedly in size when the aberrant renal 
vessels were divided. Although ptosis, 
fibrous adhesions and ureteral stricture 
have been such a common accompaniment 
in adult patients that they have been 
regarded by some authors to be the primary 
etiologic factor causing the hydronephrosis, 
it is interesting to note that in our young 
age group ptosis was present in only one 
case, fibrous bands in only two, and 
intrinsic ureteral stricture in only four. 
Whenever a stricture was found, there was 
an artery crossing the ureter at the point of 
stricture. This observation suggests that a 
pulsating aberrant artery may be a factor 
in eventual scarring and stricture of an 
adjacent ureter. However, it is possible to 
have intrinsic stricture of the ureter with- 
out aberrant renal vessels so that such 
vessels are not necessarily the only cause of 
this ureteral stricture. The fact that ptosis, 
fibrous bands and intrinsic ureteral stric- 
ture are so rarely encountered in young 
patients with this type of hydronephrosis 
has led us to believe that the aberrant renal 
vessel itself is the essential etiological factor 
in the obstruction. Also, that any accom- 
panying pathological lesion which may be 
present, such as ptosis, bands, kinks or 
stricture is more apt to be a secondary 
change and, therefore, more prevalent in 
adult life. 

Incidence. In a review of 1,000 con- 
secutive unrestricted autopsy protocols 
from the Pathology Department of The 
Children’s Hospital, aberrant renal vessels 
to the inferior kidney poles were noted in 
3.8 per cent. All individuals in this series 
were under twelve years of age. In only one 
subject was hydronephrosis present. De- 
spite this apparent low incidence we believe 
hydronephrosis associated with the aber- 
rant renal vessel to be more common in 
infants and children than is generally 
supposed. Although only twenty-seven of 


the 500 cases reviewed by us in the litera- 
ture were specifically stated to be under 
twelve years of age, all of the thirty 
patients in the present report were within 
this age limit. Twenty-four of these young 
patients have been encountered during the 
last eight years. The increasing incidence of 
this lesion in our experience must be 
attributed to the growing realization that 
ureteropelvic obstruction in children is not 
uncommon and that early diagnosis of this 
condition in young patients is not difficult. 

Age, Side and Sex. Most authors place 
the age of onset of this type of hydro- 
nephrosis between ten and sixty years. In 
The Children’s Hospital series the age of 
onset of symptoms was about equally 
distributed in the different years—from 
birth to twelve years. One of our patients 
was operated upon at three months of age, 
another at ten months of age, showing that 
this condition may give symptoms very 
early in life. Most authors report that the 
condition more often involves the right 
kidney than the left and that it occurs more 
often in males than in females. In this series 
the right side was involved in twelve cases 
and the left in seventeen. Bilateral aberrant 
renal vessels were found in only one case. 
There were fourteen males and sixteen 
females. 

Symptoms and Signs. The long duration 
of symptoms has been emphasized in 
adults. This also appears to be true in 
infants and children. The symptoms fre- 
quently suggest disturbances of the gastro- 
intestinal tract rather than of the urinary 
system. The complaints may appear spas- 
modically with long periods of remission. 
Pain is one of the commonest symptoms, 
being present in twenty-four of our thirty 
cases. It most often occurs in the region of 
the affected kidney but it may be referred 
to the lower quadrant. It usually occurs in 
periodic attacks with free intervals lasting 
days or months. The pain may be vague or 
sharp and intense, lasting from a few 
seconds to one or two days. A few patients 
are left with a heavy residual soreness after 
the attack is over. 
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Gastro:ntestinal symptoms were present 
in twenty-five of our thirty cases. In six of 
these there were no signs or symptoms 
which directed the physician’s attention to 
the genitourinary tract. Vomiting was 
noted in eighteen, abdominal pain (not 
flank) in sixteen, anorexia in ten and 
nausea in ten. Fatigue, weakness and head- 
ache were occasional complaints. 

In a large majority of our cases (twenty- 
six) the temperature on admission to the 
hospital was 100°F. or below. Three pa- 
tients had a temperature between 101° and 
104°F., and one patient with considerable 
renal infection was admitted with a tem- 
perature of 105°F. Fever is rare in the 
uninfected case. 

The various genitourinary signs noted in 
order of frequency were: pyuria twenty- 
two; hematuria nine; albuminuria eight; 
frequency five; dysuria four; enuresis three; 
burning urination one, and urgency one. In 
twenty-two patients with pyuria, eleven 
showed only a few white blood cells, and 
eleven showed the urine loaded with white 
blood cells. In seven patients the urine 
examination was entirely negative. From 
these observations in infants and children, 
it appears that one or more genitourinary 
signs, accompanied by abdominal pain, or 
vague gastrointestinal symptoms, is the 
most constant finding in cases of hydro- 
nephrosis caused by aberrant renal vessels. 
Yet too much emphasis has been placed in 
the past on negative or equivocal urinary 
findings. It is only by early diagnosis, before 
renal infection becomes established, that 
conservative surgery may be expected to give 
the highest percentage of good results. 

The physical examination of patients 
with aberrant renal vessels may show no 
abnormal findings. In only eight of our 
thirty young patients was a palpable mass 
noted in the kidney region. 

Laboratory Findings. The white blood 


count was within normal limits in eleven 
and elevated 10,000 to 20,000 in eighteen. 
The blood non-protein-nitrogen was stud- 
ied in twenty-five patients: It was nor- 
mal in twenty, slightly elevated in four 
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and raised to 46 mg. per cent in one. 
Phenolsulfonphthalein excretion (intrave- 
nous route) was studied in nineteen patients. 
An excretion of over 60 per cent in two 
hours was found in nine, and an excretion 
under 60 per cent was observed in ten. No 
patient had an excretion of less than 45 mg. 
per cent in two hours. Urine culture was 
studied in twenty-five patients. In eleven 
of these, the urine showed no growth. Colon 
bacillus was the commonest organism 
found in those cases with positive cultures. 
The above laboratory data were found to 
be of no value in estimating the amount of 
permanent kidney damage present before 
operation. Some of these patients with the 
best clinical results following conservative 
surgery were noted to have as discouraging 
laboratory findings prior to operation as 
those patients who required nephrectomy. 

Diagnosis. Prompt recognition of this 
cause of hydronephrosis during infancy and 
childhood offers the best hope of reducing 
the distressing number of nephrectomies 
reported in order age groups. The long 
duration of symptoms and the advanced 
renal destruction so frequently found in 
adults can often be avoided by detecting 
and treating the condition in childhood. 
The present series of cases indicates that it 
is possible to recognize this lesion in young 
patients. 

In some of our patients the correct diag- 
nosis was not made until after a consider- 
able lapse of time (as long as eight years in 
one child). This delay was caused by failure 
to realize that hydronephrosis could exist 
with predominant gastrointestinal com- 
plaints and with negative or equivocal 
urinary findings. Most victims of delayed 
diagnosis were regarded casually as having 
abdominal pain of unknown etiology, 
recurrent or chronic pyelitis, or chronic 
pyelonephritis. 

Intravenous pyelography suggests or 
confirms the diagnosis in most instances. 
Twenty-nine of our thirty patients eventu- 
ally received either intravenous, retrograde 
or intravenous and retrograde urographic 
study. Of twenty-two patients given in- 
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travenous pyelograms the correct diagnosis 
was suggested in all but two cases. Twenty- 
three patients were studied by retrograde 
pyelography. In all but two of these (in 
which additional congenital anomalies were 
present) a diagnosis of ureteropelvic ob- 
struction was immediately made. The 
correct diagnosis following x-ray study is, 
therefore, evident in most cases. 

Any patient presenting repeated un- 
explained gastrointestinal complaints, espe- 
cially when accompanied by one or more 
ur.nary signs, Or any patient with pyuria 
which does not respond to carefully 
planned medical therapy within four or five 
weeks should be investigated by intrave- 
nous pyelography. With the realization that 
the obstructing aberrant renal vessel is not 
uncommon in infants and children and with 
the aid of improved excretory urography, 
we have greatly increased our percentage of 
early diagnosis. Although in a large propor- 
tion of patients with vague or equivocal 
clinical findings the urinary tract may be 
normal, urographic studies must be done if 
early diagnosis are to be made. Intravenous 
(or excretory) urography is the most con- 
servative roentgenological approach to 
these problems, and shou'd in most instances 
precede retrograde studies. Our present 
method of intravenous urography has been 
recently reviewed by one of us.’ Careful 
preparation of the patient is essential in 
order to avoid confusing gas shadows in the 
intestines. In children, many of these 
shadows are actually due to swallowed air 
which passes from the stomach into the 
small intestine, and can best be avoided by 
maintaining the patient in such a position 
that swallowed air may be passed back 
through the esophagus rather than on 
through the pylorus. Since most children 
swallow air when they cry, the contrast 
material is injected with the patient held 
prone or on the right side, and the patient 
then placed upright until the first film is 
taken five minutes after the injection. Dur- 
ing the intervals between films, the patient 
is kept in the prone position. A preliminary 
film of the urinary tract is always taken and 
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inspected before the injection of contrast 
material. If the urinary tract is seen to be 
obscured by gas or feces in the colon, 
evacuation may be promoted by the use of 
pitressin. In our experience pitressin is not 
effective in elimination of gas from the 
small intestine, nor are enemas effective in 
elimination of gas from the colon. The use 
of pitressin is contraindicated if intestinal 
obstruction or hypertension is present. The 
blood pressure should always be taken, 
even in infants, before pitressin is given. 
Diodrast (35 per cent solution) is used as 
the contrast medium in dosages varying 
from 10 cc. for patients under six months to 
25 cc. for patients five years or older. These 
relatively large doses have been found 
necessary for satisfactory delineation of the 
urinary tract. The use of diodrast is 
contraindicated when uremia or severe 
liver damage is present. Caution should be 
exercised in its administration if there is a 
history of allergy. 

Films of the urinary tract are routinely 
taken at five, fifteen and thirty-minute 
intervals following the injection. Each film, 
however, is immediately developed and 
inspected in order that oblique or lateral 
views may be taken if indicated. Since 
drainage of the kidney pelvis is significant, 
delayed interval films are taken one to four 
hours after the injection to estimate the 
degree of retention in those patients who 
show changes suggesting obstruction on the 
routine films. Only by considering each 
patient as an individual problem, and by 
conducting each examination step by step 
as a serial study is the greatest value ob- 
tained from excretory urography. (Fig. 1.) 

Cystoscopy with retrograde pyelography 
is recommended when abnormal find.ngs 
are detected by intravenous studies or 
when satisfactory visualization is not 
obtained by excretory urography. In our 
experience cystoscopy can be performed in 
all patients over one year of age and fre- 
quently can be carried out in patients 
under one year of age. General anesthesia 
is used in most patients. Care must be 
taken to insert the catheter tip above the 
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ureteropelvic junction into the renal pelvis. 


With the patient in the Trendelenburg 
position, the contrast media (sodium iodide 


ureteropelvic junction. In the absence of 


obstruction, the dye usually flows back 
along the ureteral catheter from the pelvis. 


C 


Fic. 1. E. P., age five years. Urographic delineation of changes produced by an aberrant renal vessel. A, 
routine excretory urogram taken thirty minutes after intravenous injection of diodrast. The left kidney 
calices are markedly dilated. The contrast medium has not yet reached the renal pelvis. B, film taken 
thirty minutes after a, (sixty minutes after intravenous injection of diodrast). At this time, the kidney 
pelvis is also filled with diodrast and is moderately enlarged and bulbous. The upper end of the ureter is 
not seen. C, retrograde urogram with the tip of the ureteral catheter in the lower portion of the ureter. The 
ureter is well visualized and appears normal, except for obstruction at its upper end. Only a small amount 
of contrast medium has passed into the renal pelvis and calices. The position of the catheter tip has a great 
deal of influence on the picture seen in the retrograde urogram. (See Figure 4 for retrograde urogram 
injected with the tip of the ureteral catheter in the renal pelvis.) 


(12 per cent) or diodrast) is instilled 
through the ureteral catheter and x-ray 
films are taken. (Fig. 4B.) The catheter tip 
is then withdrawn until it lies below the 
ureteropelvic junction. The injection and 
x-ray films are repeated. (Fig. 1 c.) The 
patient is then placed in an upright position 
and a five-minute interval film is taken in 
order to determine the rapidity with which 
the kidney pelvis empties. We have noted 
in cases of ureteropelvic obstruction that 
when the catheter tip is within the kidney 
pelvis, the contrast media outlines the 
dilated pelvis and ends abruptly at the 


We have had an insufficient number of 
cases performed in this manner, however, 
to be certain of this sign. 

Treatment. There has been a consider- 
able difference of opinion expressed in the 
literature in regard to the proper surgical 
management of patients with aberrant 
renal vessels. Although many authors 
within the last few years have advocated 
conservative surgery whenever possible, 
the number of nephrectomies performed 
has remained exceedingly high. Campbell’s® 
series of eighteen cases in childhood with 
nephrectomy in ten shows that this has 
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been true even in the young age groups. 
Members of the conservative school have 
described various plastic procedures upon 


adults. For these reasons, we believe that 
nephrectomy should rarely be necessary in 
young patients. 


A 


Cc 


Fic. 2. T. G., age seven and one-half years. Urographic evidence of satisfactory result following simple liga- 
tion and division of an aberrant renal vessel. A, preoperative excretory urogram taken twenty minutes 
after intravenous injection of diodrast. The left kidney calices are markedly enlarged and blunted. The 
contrast medium has not reached the kidney pelvis. B, twenty-minute excretory urogram two weeks follow- 
ing simple ligation and division of an aberrant renal vessel. There is no change in the size or shape of the 
renal calices since A. The renal pelvis and upper end of the ureter are filled with contrast medium. Too short 
a time has elapsed since operation to permit evaluation of the operative results. c, thirty-minute excretory 
urogram, seven years after operation. The renal pelvis now appears normal. The calices are markedly 


improved although slight blunting persists. 


the kidney pelvis and ureter. Each sug- 
gested procedure has received its share of 
criticism. 

At the Boston Children’s Hospital, the 
surgical service has consistently urged 
conservative therapy whenever possible. It 
has seemed likely to us that infants and 
children are less apt to have such marked 
parenchymal destruction.as is seen in adult 
cases in which the pathological process has 
slowly progressed for years. More complete 
anatomic restoration following conserva- 
tive surgery has also seemed more frequent 
in children than has been described in 


Twenty-eight of our thirty patients were 
conservatively treated by ligation and divi- 
sion of the aberrant renal vessel. In sixteen 
patients no further operative steps were 
taken, but in the remaining twelve patients 
various additional procedures were indi- 
cated. Pyelotomy with exploration of the 
ureteropelvic junction was done in seven, 
nephropexy in one, plastic reconstruction 
of the pelvis in one, reimplantation of the 
ureter into the kidney pelvis in one and 
heminephrectomy in two. Primary ne- 
phrectomy was performed in only two 
individuals. 
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DISCUSSION AND RESULTS 


Simple ligation and division of the aber- 
rant renal vessel has been the procedure of 
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studies. Two of the patients, who failed to 
have postoperative x-ray studies, are both 
asymptomatic seventeen years after opera- 
tion. Although probably cured, they are 


A 


Fic. 3. H. D., age eleven years. Urographic evidence of fair result following simple ligation and division of an 
aberrant renal vessel. A, preoperative excretory urogram taken thirty minutes after intravenous injection 
of diodrast. The right kidney pelvis and calices are markedly dilated. No diodrast is seen below the uretero- 
pelvic junction. B, thirty-minute excretory urogram, nine months after operation. The renal pelvis and 
calices are still slightly enlarged although much smaller than prior to operation. c, film taken thirty min- 
utes after B, (60 minutes after injection of diodrast). The patient was allowed to sit up during this interval. 
The renal calices and pelvis are smaller indicating adequate drainage. 


choice at the Boston Children’s Hospital 
whenever possible. This operation was per- 
formed upon sixteen of our thirty patients. 
The average duration of symptoms was 
seventeen months. In each case the ob- 
struction appeared to be relieved imme- 
diately and the dilated kidney pelvis 
promptly emptied. In most instances there 
was temporary discoloration of the kidney 
area supplied by the aberrant renal vessel. 
However, after a few minutes’ observation 
adequate collateral circulation appeared 
established. All patients in this group were 
seen one month to seventeen years after 
operation. Fourteen patients were asymp- 
tomatic and presented negative urine 


considered ‘“‘incomplete follow-ups.” Two 
patients, because of recurrent symptoms 
and progressive renal destruction, had to be 
subjected to secondary nephrectomy ap- 
proximately two years after ligation and 
division of the aberrant renal vessel. They 
are now entirely well. 

Postoperative excretory pyelograms were 
obtained in eleven patients in this group. 
The x-ray findings in six of these were 
essentially normal. (Fig. 2.) In three 
others, there was definite improvement 
with marked decrease in the size of the 
calices and pelves and with improved 
ureteropelvic drainage. (Fig. 3.) In the 
remaining two patients, already noted 
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above, nephrectomy had to be performed. had to have secondary nephrectomy, all 


(Fig. 4.) Postoperative x-ray studies fre- 


others were clinically cured. Of the eleven 


quently failed to show immediate anatomic patients followed roentgenologically, six 


Cc 


Fic. 4. D. F., age three and one-half years. Urographic evidence of unsatisfactory result following simple 
ligation and division of an aberrant renal vessel. a, preoperative excretory urogram taken twenty minutes 
after intravenous injection of diodrast. Only two dilated calices are seen in the right renal area. (A delayed 
interval film one or two hours after injection of the diodrast might have demonstrated the structures shown 
in B.) B, preoperative retrograde urogram with the tip of the ureteral catheter in the kidney pelvis. The 
dilated renal calices and pelvis are well outlined. The upper end of the ureter is not filled with contrast 
medium due to the obstruction at the ureteropelvic junction. c, Twenty-minute excretory urogram, two 
years postoperatively. There is no evidence of improvement. (Because of persistent pyuria, the kidney 
was subsequently removed. Only two patients in the present series required late nephrectomy.) 


restoration. However, progressive reduc- 
tion in the size of the kidney pelvis and 
calices usually occurred during the first few 
months following operation. It is probable 
that a certain number of these hydro- 
nephrotic kidneys may never return en- 
tirely to normal. Nevertheless, if a patient 
is asymptomatic, has a normal urine and 
shows good ureteropelvic drainage by 
x-ray, it seems fair to consider the result 
satisfactory. 

From our observations we conclude that 
of sixteen patients traced at varying 
intervals following simple ligation and 
division of an aberrant renal vessel, two 


showed normal postoperative findings, 
three were satisfactorily improved, and two 
had been subjected to nephrectomy. 
Ligation and division of the aberrant renal 
vessel with pyelotomy and exploration of the 
ureteropelvic junction was performed in 
seven of our thirty patients. The average 
duration of symptoms in this group was 
thirty-two months. Exploration of the 
ureteropelvic junction was carried out 
when at operation a ureteral kink or nar- 
rowing led the surgeon to suspect possible 
intrinsic obstruction. In each case the 
pelvis was opened and a small catheter was 
introduced into the ureter. In three of these 
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patients a definite intrinsic stricture was 
found and dilated; in four there was no 
evidence of intrinsic obstruction. This 
group was seen from two months to eight 
and one-half years postoperatively. One 
patient complained of nocturia one to two 
time nightly; all others were asymptomatic. 
One patient showed slight albuminuria; all 
others had negative urine examinations. 
Follow-up pyelograms were obtained on all 
but one of these seven patients. Roent- 
genologically, the three patients who had 
shown stricture were cured. Of these four 
patients in which no stricture was found, 
one was cured, one was incompletely fol- 
lowed and two were regarded as poor 
results. One of these poor results may be 
attributed to the presence of a horseshoe 
kidney; the other, however, showed no 
excretion of dye on the affected side. 

Although pyelotomy with exploration of 
the ureteropelvic junction was performed 
in only seven patients in this series, we now 
believe that this procedure should be 
carried out in all patients with uretero- 
pelvic obstruction. 

Ligation and division of the aberrant renal 
vessel and nepbropexy was performed in one 
patient. This patient had had symptoms 
for one month. Five months postopera- 
tively the patient was asymptomatic and 
had a negative urine. Postoperative pyelo- 
grams were not obtainable. 

Ligation and division of the aberrant renal 
vessel with plastic reconstruction of the kidney 
pelvis was carried out in one patient. This 
patient had symptoms for forty-eight 
months. He was asymptomatic and had a 
normal urine seven months _postopera- 
tively. Pyelograms at that time showed 
improvement with reduction of the kidney 
pelvis from six times the size of the normal 
opposite side with poor drainage to three 
times that of the normal side with fair 
drainage. With the passage of time further 
improvement is anticipated. 

Ligation and division of the aberrant renal 
vessel with reimplantation of the ureter into 
the kidney pelvis was performed in one 
patient who had had symptoms for eight- 
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een months. This procedure was carried out 
because an S-shaped deformity of the 
ureter persisted after the aberrant renal 
vessel was ligated and divided. He was 
clinically and roentgenologically cured 
when last seen five years after operation. 

Ligation and division of the aberrant renal 
with heminepbrectomy was carried out in 
two patients. These patients had had 
symptoms for eight and one-half months 
and twelve months, respectively. Hemi- 
nephrectomy was done in both of these 
cases because of persistent cyanosis of the 
lower renal pole after ligation of the ob- 
structing vessel. Both were asymptomatic 
one and one-twelfth and four and seven- 
twelfth years, respectively, after operation. 
One had a negative urine; the other 
showed occasional albuminuria. Roent- 
genologically, both were cured. 

Primary nephrectomy was carried out in 
two patients. One patient had symptoms 
for twenty-four months before a diagnosis 
was made, the other for twenty-five days. 
In both there was such marked parenchy- 
mal destruction and huge dilation of the 
kidney pelvis that conservative surgery 
was deemed inadvisable. Both patients are 
now asymptomatic and have normal urine 
fourteen and one-half and two and one-half 
years postoperatively. Pyelograms in each 
case show a well functioning but hyper- 
trophied kidney on the opposite side. 

If we exclude seven patients in our series 
who had incomplete or no postoperative 
roentgenologic study, one patient who had 
a horseshoe kidney in addition to an 
aberrant renal blood supply, and two pa- 
tients who had primary nephrectomy, we 
are left with twenty patients for evaluation 
following conservative surgery. Eighty-five 
per cent of these are considered satisfactory 
results. 


SUMMARY AND CONCLUSIONS 


The aberrant renal vessel is one of the 
most common causes of hydronephrosis 
during early life. The aberrant renal vessel 
itself is the primary etiologic factor respon- 
sible for this type of hydronephrosis, and 
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any accompanying pathological lesion pre- 
sent such a ptosis, bands, kinks or stricture 
is probably a secondary change and is, 
therefore, more prevalent in adult life. 

One or more urinary signs accompanied 
by abdominal pain or vague gastrointesti- 
nal symptoms is the most constant picture 
presented in cases of hydronephrosis caused 
by an aberrant renal vessel. 

Patients with vague gastrointestinal 
complaints or with a pyuria which fails to 
respond to medical therapy within four or 
ftve weeks should have intravenous pyelog- 
raphy. Subsequent retrograde studies are 
recommended when abnormal findings are 
detected by excretory urography. 

The commonest cause for. delayed diag- 
nosis has been the tendency to regard these 
patients as victims of unexplained abdomi- 
nal pain, recurrent or chronic pyelitis or 
chronic pyelonephritis. Early diagnosis, 
before renal infection becomes established, 
and early treatment are imperative if the 


distressingly high percentage of nephrec- 
tomies reported in adults is to be avoided. 
Conservative surgery is the treatment of 
choice for this condition in infants and 
children. With improved early diagnosis 
nephrectomy should rarely be necessary. 
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INTRA-ABDOMINAL ADHESIONS* 


R. J. BEHAN, M.D. 
Surgeon, St. Joseph’s Hospital 
PITTSBURGH, PENNSYLVANIA 


HE prevention or correction of intra- 

abdominal adhesions has been a 

problem to the conscientious surgeon. 
Although only a minority of patients on 
whom intra-abdominal operations are per- 
formed, develop disabling adhesions, yet 
it is important that all known means be 
applied for their prevention; for, once 
adhesions have formed in the abdominal 
cavity, few surgeons are adventurous 
enough to perform an operation with the 
definite purpose of correcting these adhe- 
sive abnormalities. 

Since, in many cases, it Is easier to pre- 
vent than to correct abnormal pathological 
processes, as in the case of intra-abdominal 
adhesions, the surgeon, in consonance with 
these requirements and in keeping with his 
training, primarily directs his efforts toward 
eliminating conditions which are conducive 
to adhesive formations, and, secondarily, 
attempts to eliminate them after they have 
formed. 

A review of research protocols indicates 
that intra-abdominal adhesions are nor- 
mally formed in nature by the develop- 
mental fusion of two adjacent serosal 
surfaces which are held in close contact, 
with constant pressure, for a sufficient time 
for the endothelium to be destroyed and 
the subjacent tissues to be fused. The 
natural method of fusion is exemplified 
during the migration of the cecum across 
the abdominal cavity and downward into 
the right lower quadrant. After migration 
is completed, or if for any reason the 
progress of the migration is stopped, there 
is a gradual elimination of the two adjacent 
serosal surfaces, one on the cecum and the 


+ Benan, R. J. Interperitoneal adhesions. Am. J. 
Med. Sc., 160: 375, 1920. 


other on the abdominal wall, and fusion 
occurs. 

In some instances the fusion of the 
cecum and ascending colon to the abdomi- 
nal wall is extensive and the appendix, 
which normally is freely movable, may 
become involved in the adhesive forma- 
tions and become closely attached to the 
abdominal wall. Adhesions usually form 
along its external border or on the lateral 
surface of the meso-appendix and extend to 
the lateral abdominal wall. 

Adhesive formations in any part of the 
abdominal cavity may become attenuated 
and stretched (usually in the lines of 
stress), so that they become cord-like, 
and exert traction and pull on the intra- 
abdominal organs. 

Irrespective of where adhesions occur in 
the intra-abdominal cavity, the two forma- 
tive factors which must be present are: (1) 
destruction of the endothelial layers of two 
approximated serosal surfaces; (2) approxi- 
mation and intimate contact of adjacent 
denuded serosal surfaces, for a sufficient 
period of time to permit bridging con- 
nective adhesive tissue to form. 

In my article on interperitoneal adhe- 
sions (Am. J. Med. Sc., 160: 375, 1920) the 
necessity of the above two factors was 
emphasized. It was shown that if only one 
of two approximated serosal surfaces of an 
intestinal loop held in contact is denuded, 
adhesions will not form. If, however, two 
intact serosal surfaces are held in constant 
contact by a circular suture and a bacterial 
culture is introduced in the pocket which 
has been formed, or if a killed bacterial 
culture (Bacillus coli) is introduced into the 
pocket, a dense adhesive formation will 
result. 


* Read before Annual Meeting, St. Joseph’s Hospital Day, St. Joseph’s Hospital, Pittsburgh, Pennsylvania, 


June 12, 1941. 
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It is further interesting to note that full 
strength tincture of iodine applied to the 
serosa of the bowel did not consistently 
cause adhesive formations unless the area 
so Irritated was held in fixed and stationary 
contact for a sufficient period of time with 
a similarly irritated serosal surface. For 
this reason, precaution would indicate that 
tincture of iodine should not be applied to 
serosal surfaces in the abdominal cavity. 

During experimental work it became 
apparent that inflammation was the potent 
cause for adhesive formations in the 
abdominal cavity. If, however, the bowel 
retained its free movability and was 
stimulated into active peristalsis, and if 
distention was prevented so that two 
adjacent serosal structures were not held in 
immobile contact for a sufficient time, 
adhesions were uncommon. 

From the evidence of experimental and 
clinical investigations, the following ele- 
ments were regarded as important in the 
prevention of intra-abdominal adhesions: 

1. Restriction of intimate contact (under 

pressure) of two adjacent serosal 

surfaces. This restriction is aided by: 

(a) Gravitational separation of de- 
nuded serosal surfaces (abdomi- 
nal loops, etc.) from each other 

(b) Increased peristaltic activities 

(c) Elimination of gastric and intes- 
tinal distention 

2. Stimulation of the peristaltic mobility 

of the stomach and intestine (large 
and small) 

3. Limitation of inflammatory exudation 

(in peritonitis) 

Since the first objective in preventing 

adhesive formation is to keep the adjacent 


denuded surfaces from coming into inti-_ 


mate contact, the idea was formulated that 
a nonabsorbable, nonirritating lubricating 
substance, which would adhere to the 
serosal surfaces, would fulfill the necessary 
requirements for such an objective. A sub- 
stance which would in time be absorbed 
was sought. This absorption, however, 
should not occur until a protective layer of 
endothelium has formed. Various trial 
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substances such as olive oil, mineral oil, 
vaseline, etc., were applied to the denuded 
serous surfaces but none proved successful 
in preventing adhesions. A reason for fail- 
ure was attributed to the fact that these 
substances are of organic origin and, of 
themselves, are not absorbable and are of 
an irritating nature. They were discarded. 
A substance, organic (animal) in origin and 
nonirritating to the body structures and 
having, at the same time, good adhesive 
qualities, was sought. Lanolin was found to 
fulfill these requirements and 5 per cent 
boric acid (for its mild antiseptic value) 
was added to it. It was found that a paste 
of pure lanolin (95 per cent) and boric acid 
(5 per cent), applied to serosal surfaces had 
a tendency to restrict the adhesive forma- 
tions. Experimentally, it was determined 
that if prior to its application, both the 
adjacent serosal surfaces had been painted 
with tincture of iodine and were held in 
contact by suturing, adhesions were in- 
hibited. It was also shown that lanolin 
paste applied to an area of the bowel 
denuded of its serosa prevented adhesive 
formations. 

The experimental inhibition of adhesive 
formations by the application of lanolin 
and boric paste, indicated its possible value 
as a preventative of adhesive formations in 
abdominal surgery. However, persistent 
inflammatory reactions involving the se- 
rosa, unfavorably affected the potency 
of the paste so that in these cases appar- 
ently it did not imhibit interperitoneal 
adhesions. 

A trial application indicated its value. 
At first the paste was used only in patients 
in whom there was extensively denuded 
peritoneum. Gradually, extension of its use 
occurred until we began applying it 
routinely to all serosal surfaces which were 
denuded or irritated. From our experience 
we are convinced that the paste does 
inhibit adhesive peritoneal formations and 
that it is of great value even in those 
conditions in which two adjacent injured 
and denuded serosal surfaces of bowel are 
held in close contact for considerable 
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periods of time. If, however, a blood clot is 
attached to the adjacent immobile serosal 
surfaces and has become organized, fibrous 
tissue fibrils form in the clot and unite the 
two surfaces. The application of a paste of 
lanolin and boric acid apparently does not 
in such cases prevent adhesive formations; 
it does, however, inhibit the formation in 
those cases in which marked inflammation 
has not occurred and a fair degree of free 
bowel movement with active peristalsis is 
present. 

Clinical Value. We found lanolin and 
boric acid paste, applied intra-abdominally 
to peritoneal surfaces which had been 
traumatized or denuded of their serosa, to 
be valuable in inhibiting intra-abdominal 
adhesive formations. Our experience is such 
that we believe the application of the paste 
merits a trial in all patients in whom, at 
operation, interperitoneal adhesions have 
been found and have been separated; also, 
we hold that it has proved valuable in those 
cases in which the surgeon’s experiences 
would indicate that, judging from the con- 
ditions found at operation, adhesions will 
likely follow the operative interference. 

Technic for the Use of Lanolin and Boric 
Acid Paste. After the abdomen has been 
opened, great care is taken not to trau- 
matize the serosal surfaces. Separation of 
adhesions by sharp dissection is better than 
rubbing them free with a pledget of gauze. 
If there is extensive adhesive formation 
between the abdominal wall and the 
omentum, no attempt is made to dissect 
the omentum free. It is sectioned and both 
stumps are inverted—one stump into the 
proximal omentum and the other into the 
peritoneal surface of the abdominal wall. 
Should the adhesions be of a massive type, 
especially if omental adhesions occur in 
other areas, it is best to section them. The 
stumps of the proximal and distal segments 
are then inverted into pockets of sound 
omental tissue. If raw surfaces have been 
created on the parietal peritoneum, these 
are covered by approximating sutures; or 
if this cannot be done, they are covered 
with a free omental graft. The omentum, if 
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It is very long and has a tendency to fall 
back into the area from which it was freed 
from its extensive adhesions, is held away 
from the operated region by fixing it to the 
abdominal wall so that it cannot gravitate 
into the involved area and again come into 
contact with denuded surfaces. 

After a careful inspection to determine if 
all bands and adhesive formations, which 
may exert a pull, drag upon or obstruct 
intra-abdominal structures, have been sec- 
tioned and all bleeding has been controlled, 
the serosal structures are mopped clean by 
light application of dry gauze and the 
lanolin paste is applied. This paste has been 
prepared and sterilized, and is kept in small 
round metal containers which have been 
placed in larger sterile containers which are 
also sealed and sterilized. 

When using lanolin and boric acid paste, 
precaution must be taken so that the 
lanolin is as nearly pure as it is possible to 
obtain. Much of the Ianolin on the market 
is contaminated and frequently its inter- 
peritoneal application causes marked reac- 
tions, i.e., an elevation of temperature and 
a high pulse rate. In some instances com- 
mercial lanolin contains proteins and these 
may, in susceptible patients, give rise to 
allergic reactions. The paste (before using) 
should be sterilized on three different days, 
each sterilizing period to be for one hour at 
a temperature of 240°F. Before using, the 
paste is heated until it is completely 
liquifted and flows freely. It is important 
that water contamination be prevented. 
This sometimes happens if the water in the 
container in which the paste is heated 
before being used bubbles over into the 
paste. The paste is applied in a fluid form 
and fairly warm to the peritoneal surface. 
When it is applied in this manner, the 
excess moisture in the peritoneum is 
evaporated and the peritoneum is dried. 
The paste sticks very firmly to this dry 
surface. Since it will not adhere to a wet 
surface, it is very important that the 
peritoneum be dried before the paste is 


applied. 
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Prophylaxis. An important prophylac- 
tic measure against postoperative adhesive 
formations is, if possible, to arrange the 
viscera at the close of an intra-abdominal 
operation so that long and constant contact 
of adjacent denuded surfaces cannot occur. 
As a further precaution against the forma- 
tion of adhesions, the position of the 
patient should be changed every hour after 
operation; that is, the patient should rest 
on the right side for one hour and then 
should be changed to the left side. If the 
adhesions have been on the right side of 
the abdominal cavity, the patient is kept 
for longer periods on her left side and vice 
versa. When adhesions have formed be- 
tween the omentum and the lower ab- 
dominal or pelvic viscera, the foot of the 
bed, after operation, should be elevated to 
such a degree that the omentum and the 
involved bowel will gravitate into the upper 
part of the abdominal cavity. 

Precision, care and gentleness in opera- 
tive technic are important. It is also of 
value that in the closing of the abdominal 
incision the edges of the peritoneum be 
everted. Immediately following the oper- 
ation, the peristaltic movements of the 
stomach and bowel are stimulated by 
prostigmine, one ampoule of which is given 
intramuscularly every fourth hour. Eserine 
salicylate, gr. 149, has also been found 
useful. It is given every fourth hour until 
the intestinal distention has been relieved. 
These should alternate with each other 
every second hour. If the stomach should 
become dilated, gastric lavage and the 
insertion and retention of a Jutte or a 
Levin tube is necessary. If intestinal 
dilatation is severe and ileus is thought to 
exist, a Miller-Abbot tube is inserted and 
kept in place until active peristalsis occurs 
and the distention is relieved. A rectal tube 
should also be inserted on the least indica- 
tion of colonic distention. Low enemas of 
milk and molasses, or of turpentine and 
glycerine may also be given after suitable 
intervals. I have also found that constant 
application of hot stupes (70 per cent 
alcohol—g5 cc., and glycerine—5 cc.) to 


the abdomen are of value in the relief of 
ileus. These stupes are kept hot by means 
of hot water bottles or electric heating pad. 
Many are apprehensive of using heating 
pads because of the danger of short circuit- 
ing due to the moist pads. This has been 
prevented by placing dry rubber sheeting 
between the pad and the wet stupes. After 
a few days the distention, as a rule, is 
relieved, the pulse becomes less rapid, the 
temperature drops and the patient is on the 
road to recovery. 

Results. I have used lanolin and boric 
acid paste in two hundred ninety ab- 
dominal sections in which the principal 
pathological condition was intra-abdominal 
adhesions, and have noted no bad results. 
In fact, after its use the operated patients 
complain surprisingly little of abdominal 
pain, and those who had had a previous 
abdominal section and were able to com- 
pare their sensations with those experienced 
after the previous operation, were pleased 
with the greatly lessened pain which they 
experienced in the operation in which 
lanolin and boric acid had been used. 
Therefore, the reduction of postoperative 
pain is an additional reason for the 
use of the paste in suitable cases. I also 
find its application very beneficial in 
those patients who have adhesions around 
the cecum and the ascending colon, due 
either to a chronic appendicitis or to 
some congenital defect by which stasis 
of the cecum and ascending colon has 
resulted in perityphlitis and_pericecal 
and pericolonic adhesive formations. | 
have also applied the paste in several 
patients in whom there was recurring 
interperitoneal adhesive formation. In such 
cases I have had gratifying absence of 
the symptoms for which the patient was 
operated. If, however, the pathological 
intra-abdominal lesion which was the 
original cause of the adhesive formations, 
is allowed to persist, adhesions will usually 
recur. Favorable results are contingent 
upon the removal of all inflammatory 
intra-abdominal foci. 
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I have been able to follow the results, 
from one to over twenty years after oper- 
ation, of some 181 cases out of the 290 
patients in whom adhesions were the only 
pathological formations present in the 
abdominal cavity at the time of operation. 
These cases are summarized as follows: 


TABLE I 
Free 
No. | Im- of Not Died 
Cases | proved|Symp- Im- 
proved 

Omental (general).......... 2 
Omental (at hepatic flexure) . I es I 
Omentum to ahdominal wall.| 44 10 31 I 2 
Omentum to gallbladder....| 11 I 10 
Omentum to cecum......... 3 ok 3 
Omentum to intestine....... 6 I 4 I 
Omentum to pelvic organs. . 2 2 
Omentum to suspensory liga- 

Omentum to liver.......... I I 
Between gallbladder and in- 

Between gallbladder and 

Between gallbladder and 

Between gallbladder and 

Between abdominal wall and 

Between abdominal wall and 

6 I 3 I I 
Between cecum and ascend- 

Between liver and adjacent 

Between sigmoid and broad 

Between sigmoid and cecum. I I 
Intestine to intestine........ 2 re 2 
Paraduodensl. I I 
Pericholecystic and perigas- 

tric to abdominal wall.... 2 rs 
Cecal (general) 6 I 5 
Appendiveal. . 15 4 II 
Generalized (intra-abdomi- 

236 3 5 


Of the 181 patients, out of the 290 in 
whom intra-abdominal adhesions were 
found to be the principal if not the only 
pathological lesion, 136 were freed of the 
symptoms for which they were operated, 
thirty-seven were improved, two were not 
improved and five died. 

In no case in which death followed oper- 
ation, could the death be attributed to the 
intra-abdominal application of Ianolin and 
boric acid paste. 


OcToBER, 1942 


In large herniations, particularly those 
occurring in postoperative incisions in 
which there are extensive adhesions be- 
tween the omentum, intestines, stomach, 
liver and abdominal wall, it was found that 
the dissection and separation of the adhe- 
sions, with the consequent pull and traction 
on the involved structures, was associated 
with considerable shock. This shock was 
all the more serious since most of these 
operations were prolonged and incidentally 
were, in many cases, associated with long 
and difficult anesthesia in a poor risk 
patient. In two patients who died there 
were extensive adhesions of the omentum 
to the intestines and the abdominal wall. 


Case 1. David Bankerd was operated upon 
December 22, 1923 and died December 28, 
1923. Abdominal pain was present which began 
two or four years before the patient entered 
the hospital. A gastroenterostomy and appen- 
dectomy were supposed to have been done four 
years previously, and three years previously 
adhesions had been separated. He had no relief 
from the pain from either operation. He was 
supposed to have had an ulcer resected at the 
first operation. The pain was of a dull character 
and did not radiate, was located near the 
umbilicus and sometimes in the left back. 

At operation the omentum was tightly ad- 
herent to the abdomen; the liver was adherent 
to the abdominal wall and also to the trans- 
verse colon; the stomach was closely held in 
this mass of tissue. A mass was found to be 
connected between the colon, or the stomach 
at least was adherent to it and the bowel. 

The patient went along fairly normal for 
several days after operation and then suddenly 
developed a high temperature; the temperature 
was the first to go up, the pulse rate never 
became rapid although respirations did tend to 
increase in rapidity, being 30 to 36 at the time 
of death. 

There was great variation in rapidity of 
pulse, respirations and in that of temperature. 
This patient undoubtedly had considerable 
amount of infection because on December 26, 
1923 the red blood cells were 4,200,000, the 
white blood cells 20,400, the hemoglobin 75 per 
cent, the polymorphonuclears 80 per cent and 
the lymphocytes 20 per cent. However, though 
infection was present the patient was getting 
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along fairly well until six days following oper- 
ation a hypodermoclysis of plain water was 
given by an intern. Ringer’s solution had been 
ordered. Only gross ignorance and colossal 
stupidity could be blamed for this patient’s 
death. 

Case ul. Rev. Alphone Mayer was oper- 
ated upon August 30, 1938 and died September 
3, 1938. He had had attacks of pain in the 
abdomen, accompanied by vomiting for ten 
years (following gallbladder operation) which 
gradually grew worse. The last attack occurred 
three weeks before entering hospital and was 
very severe. 

At operation the omentum was adherent to 
the abdominal wall and also adherent by a 
broad band of adhesions to the portion of the 
ascending colon underneath the bowel. There 
were also adhesions connecting the liver to the 
anterior abdominal wall. 

This death seemed due to severe toxemia 
which was present before the operation. 


In a third patient a cholecystectomy was 
performed. A gastromesenteric ileus was 
not recognized by the resident physician 
and death occurred. 

In a fourth patient, irrespective of pre- 
cautions, though care was exercised against 
physical and mental strain, the patient sat 
up in bed on the third postoperative day 
and suddenly died, evidently the result of 
an acute dilatation of the heart. 

In the fifth case, adhesions were found 
between the intestines, abdominal wall, 
mesentery and pelvis. There was also 
present a bad cholecystitis. In this patient 
the gallbladder was drained. The patient 
did not improve, the circulatory system 
gradually failed and death occurred in one 
week. 

In the above series of cases, there really 
was only one uncomplicated case in which 
adhesions were the only pathological find- 


Behan—Intra-abdominal Adhesions American Journal of Surgery 63 


ing and death resulted In this patient, 
death apparently was due to a gastro- 
mesenteric ileus. This is a fairly frequent 
complication after operation for extensive 
intra-abdominal adhesions and should be 
guarded against carefully. 


SUMMARY 


Intra-abdominal adhesions form when 
the serosa of two adjacent peritoneal sur- 
faces are denuded and remain in contact 
for a sufficient time for an exudate to 
become organized and adherent to the two 
surfaces. Distention of bowel with pressure 
exerted continuously between two adjacent 
intra-abdominal visceral surfaces is an 
active means toward such a union. 

The organic base Ianolin was chosen as a 
means of separating the opposing serosal 
surfaces and as a preventative of adhesive 
formations because of its marked adhesive 
and nonirritating properties. Poric acid was 
used because it is not irritating and has a 
certain low antiseptic value. 

Two hundred ninety patients, in whom 
adhesive formations were found to be the 
principal pathological change present in 
the abdomen, were treated; of these, it was 
possible in 181 cases to obtain reports 
(follow-up records) of from one to twenty 
years after operation. One hundred thirty- 
six of the 181 patients were entirely fiee 
of the symptoms for which they had been 
operated, thirty-seven were improved and 
three were not improved. The five deaths 
which had occurred in the 2g0 patients 
operated were not in any way contingent 
upon the use of the lanolin paste. 

We are well satisfied that an ointment of 
lanolin (95 per cent) and boric acid (5 per 
cent) has proved of value in preventing 
intra-abdominal adhesions. 
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PROCTOLOGIC POSTULATES FROM AN ANATOMIC 
STANDPOINT 


ARRANGEMENT OF ANORECTAL MUSCULATURE AS USEFUL 
SURGICAL LANDMARKS 


CHELSEA EATON, M.D. 
Attending Proctologist, Highland and Berkeley Hospitals 
OAKLAND, CALIFORNIA 


anatomic concepts may, and, when 

they do, the surgeon is first to be 
concerned. Now that recent discovery indi- 
cates that the anorectal musculature is 
arranged as a web, rather than as a series 
of muscular rings as has been long sup- 
posed, there are many inferences to be 
drawn in regard to the surgical drainage of 
anal infection. 

The solution of problems relevant to the 
treatment of the clinical entities commonly 
termed hemorrhoids, fissure, ulcer, abscess, 
fistula, stricture, etc., demands two things: 
First, the recognition that these entities are 
various manifestations of infection of the 
anal glands; second, that their develop- 
ment is conditioned by the spacial relation- 
ship of these glands to the surrounding 
anorectal musculature with its enclosed 
tissue spaces. When these entities are 
looked upon as infections and when the 
arrangement of the surrounding tissues is 
recognized, appropriate methods of drain- 
age may be instituted in a precise manner. 
This manner will be appropriate, precise 
and, indeed, effective because the operator 
who possesses this knowledge is the only 
one who can profit by the guidance of a 
number of morphological deviations of 
contour of the anorectum that should serve 
as indispensable surgical Jandmarks. The 
correlation of these factors of infection and 
anatomy will provide such a workable 
concept that the surgeon may make logical 
deductions as to the appropriate methods 
of treatment. 

Although there is a wide recognition of 
the etiologic réle of the anal glands in the 
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production of anal infection, and while 
most practitioners recognize that the above 
mentioned clinical entities arise from this 
source, we may expect unlimited con- 
troversy in this regard. Here, we are chiefly 
concerned with showing how these glands 
fit into the anatomic scheme when path- 
ologic changes occur and demand repair. 
However, we may point out the fact that, 
starting with Morgagni, a succession of in- 
vestigators have incriminated these glands 
as the provocative agents for the clinical 
entities.'?* Further amplification of this 
factor of infection must be deferred until 
we consider the arrangement of the anorec- 
tal musculature, the spaces in which these 
glands are situated and the paths to which 
their infection may gain access. 

In order to gain a conception of the 
arrangement of the anorectal musculature, 
we must first examine the anatomic con- 
tributions that form our legacy from the 
past; secondly, we must make certain 
deductions from that biologic law which 
states that structure tends to adapt itself 
to function. In other words, we should 
attempt to corroborate and, if possible, 
harmonize the arbitrary, uncorrelated con- 
tributions of supposed anatomic facts with 
the blueprint specifications that constitute 
Nature’s demand. More specifically, we 
should consider carefully whether our 
conception of the arrangement of the 
musculature is sufficiently comprehensive 
to account not only for a sphincteric réle, 
but as a guardian of the pelvic outlet 
against the drag of gravity upon the 
abdominopelvic viscera. Is it adequate to 
withstand the assaults of intra-abdominal 
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stress and strain? To answer this question 
let us make brief surveys of the findings of 
the anatomist and the inferences of the 
anthropologist. 

The common conception of the arrange- 
ment of the anorectal musculature is that 
of a series of muscular rings surrounding 
the termination of the intestinal tube. This 
concept was the culmination of anatomic 
contributions from the time of Galen‘ to 
the time of Holl.° Galen considered the 
anorectum essentially as a tube with a 
muscular ring surrounding it. Later investi- 
gators, by more precise methods of dissec- 
tion and scrutiny, found that the “ring” 
had subdivisions. To these they assigned 
resounding terminology. Finally, the leva- 
tor ani was found to have a definite réle in 
sphincteric action. The various components 
of this structure were recognized as having 
definite spacial relation to and action upon 
the terminal portion of the bowel. But 
the essential point to remember is that the 
emphasis has always been placed upon the 
anorectal musculature as being subdivided 
into a horizontal series of rings. This is 
shown by the usual designation of the 
muscular components from below, and 
proceeding upward, as the subcutaneous, 
superficialis, profundus divisions of the 
external sphincter with the overlying 
levator with its puborectalis, pubococ- 
cygeus, illeococcygeus and ischiococcygeus 
divisions. Thus, we conceive that sphinc- 
teric components are dispersed about the 
rectum as a series of ascending transverse 
planes. 

This is all partly true. The anorectal 
musculature is subdivided as enumerated 
above. Each one of these subdivisions can 
be recognized by dissection. Several of 
them are recognized, or should be recog- 
nized in the majority of rectal operations. 
But the description is incomplete because 
the conception of the arrangement of the 
anorectal musculature, as being essentially 
a “‘ring series,” is neither plausible from a 
biologic standpoint nor is it true from an 
anatomic standpoint. 

In the first place, the demand by Nature 
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for a strongly reinforced pelvic outlet can- 
not be reasonably satisfied by such a 
concept. To satisfy that demand there 


1. Structural scheme of anorectal 
musculature. The inverted V-shaped 
sections show how sheaths of conjoined 
longitudinal muscle divide the external 
sphincter into its components and, thus, 
form a web. A, B and c, outer, middle, 
and inner sheaths, respectively. 


Fic. 


must be a structure that binds, connects 
and reinforces the ring series. To accom- 
modate the stress and strain of gravita- 
tional force upon the abdominopelvic 
viscera, a strongly interwoven web of 
musculofibrous tissue is necessary to pro- 
tect the pelvic outlet. That is to say, there 
is an extraordinary need for a_ pelvic 
diaphragm. While it is true that the tilt of 
the pelvis allows considerable visceral 
weight to impinge on the posterior surface 
of the symphysis and ischial rami, and also 
true that the curve of the sacrum and flexed 
coccyx serve as supportive factors, these do 
not suffice to abrogate the need for a 
muscular arrangement that possesses the 
greatest efficiency of design and pattern. 
At this point it should occur to us that 
such muscular arrangement should follow 
the design and pattern of a web. If the 
muscular elements that enter into the 
composition of the pelvic diaphragm were 
so arranged as to form a tough, musculo- 
fibrous, sling-like, contractile, mesh or web 
we would have a structure that could 
reasonably conform to Nature’s specifica- 
tions for a supportive element. Such a web 
can be formed only by the presence of a 
structure that binds, connects, reinforces 
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the ring series and secures firm anchorage 
to the lesser pelvic brim. As a matter of 
fact, this structure exists and this arrange- 
ment prevails. 


Fic. 2. Schematic model of section through ano- 
rectal wall indicates paths for extension of 
infection from branched tubular anal glands 
(x). 1, 2, 3, 4 and 5, Sphincters subcutaneous, 
superficialis, profundus, puborectalis, pubococ- 
cygeus, respectively. a, B and c, outer, middle 
and inner sheaths, respectively. Infection 
passing from glands along path c leads to 
ulcer; along B, to intrasphincteric fistula; 
along A, to infralevator abscess and extra- 
sphincteric fistula. 


The fact that such a web-like arrange- 
ment exists not only corroborates the 
natural law that structure is subservient to 
function, but has practical surgical signifi- 
cance. However, before we consider the 
structure that is responsible for the web 
formation we should consider how it came 
about. 

That the anorectal musculature is ar- 
ranged in the form of a web is shown by a 
brief survey of anthropology. Evolution 
has been the primary factor in causing an 
intricate, web like arrangement of the 
anorectal musculature. As a result of the 
assumption of the upright posture, there 
was a strong demand for great reinforce- 
ment of the pelvic outlet. In order that the 
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pronograde anthropode could satisfy his 
ambition to become a biped, a great muscu- 
lar reinforcement of the pelvic diaphragm 
was necessary to prevent prolapse of the 


Fic. 3. Sketch of anal canal indicating 
surgical landmarks to be recognized by 
digital palpation. a, ampulla; B, puborec- 
talis ledge; c, dentate level (one-half 
distance from B to D); D, internal inter- 
muscular groove; E, subcutaneous ledge; 
F, external intermuscular groove; G, 
shelf of pubococcygeus. 


pelvic viscera. Accompanying the shift of 
the stress of gravity from the ventral wall 
(as in the pronograde ape) to that of the 
perineal wall (as exemplified in\the chim- 
panzee), a great modification of structure 
was demanded in order to serve the new 
functional demand resulting from the 
assumption of the upright posture. This 
demand for muscular reinforcement was 
satisfied and supplied by the tail muscles. 
Since a comparative'y weak sphincter 
sufficed to serve the pronograde type, 
whose visceral weight was on the ventral 
wall, the caudal muscles were left free to 
motivate the tail. However, with the 
increased strain on the pelvic outlet 
brought about by the assumption of the 
upright posture, additional protection was 
needed and supplied by an anatomic shift 
of the caudal muscles. 1 hus, the base of the 
tail was pulled forward to become a pelvic 
shutter. The caudal muscles hypertrophied, 
became tough and fibrous, and interdigi- 
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tated with the sphincter so as to form a web 
as the most efficient means for supporting 
the pelvic viscera. In other words, the 
dramatic assumption of an upright posture 


Fic. 4. Prolapsed hemorrhoids. 
The “dentate level” (Fig. 
3c) will determine the upper 
extent of excision. 


ulcer. 
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Fic. 5. Anal stenosis with 
A portion of the 
“subcutaneous ledge” 
(Fig. 3E) must be excised 
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role, what does it accomplish? Finally, why 
Is its recognition indispensable for the 
consistent surgical relief of the clinical 
entities that arise from anal infection? 


Fic. 6. Trans-sphincteric fistula. 
Inflammatory distortion ren- 


ders  “‘time-honored”’ land- 


marks useless. 


in addition to the ulcer 


bearing area. 


by late anthropoids was accompanied by 
the marriage of two sets of muscles (tail 
and sphincter muscles) whose union was 
demanded by the need for increased pelvic 
support.®” And thus was formed the anal 
web. 

Here, an interesting corollary suggests 
corroboration for this hypothesis: 

If the anorectal musculature was derived 
entirely from the primitive cloacal sphinc- 
ter, it would be logical to assume that its 
nerve supply would be uniform. We would 
expect that the various morphological 
sphincter components would have common 
innervation. However, this is not the case. 
While the primitive sphincter derivatives 
are innervated by the inferior hemorrhoidal 
branch of the internal pudendal nerve, the 
profundus division of the sphincter is 
innervated by the fourth sacral nerve that 
originally was directed to the caudal mus- 
cle. This neurological mixture is a strong 
indication that the anorectal musculature 
is derived from the two sources under 
consideration, namely, tail and sphincter 
muscles.® 

What is this structure that transforms 
the “‘ring series” into a web? From whence 
is it derived? In addition to its supportive 


Responding categorically, the structure 
is the conjoined longitudinal muscle de- 
scribed by Levy in 1936.’ It is “conjoined” 
because it receives musculofibrous com- 
ponents from the levator, the external 
longitudinal coat of the bowel and con- 
tiguous elements of mesothelial origin. It 
descends, partly through and partly from, 
the levator in the form of sheath-like skirts 
that pass centrifugally from the bowel wall 
through the sphincter muscle and thus 
divides the latter into anatomically distinct 
components. By virtue of its tough, 
musculofibrous texture and its course, it 
binds, connects, and reinforces the sphinc- 
ter components so that the latter are inter- 
laced and enmeshed according to the plan 
of a web. (Fig. 1.) 

To all of this there is definite surgical 
significance. Not only does the anal web 
account for the patholytic mechanism by 
which the clinical entities are engendered, 
it also aids surgical orientation by revealing 
the structural scheme which determines the 
arrangement of the anorectal musculature. 
It explains why muscle spaces are formed 
and where they are located. It shows the 
paths by which infection may gain access to 
these spaces. It explains why the variety of 
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clinical entity depends upon the depth to 
which an infected anal gland penetrates the 
anal web. (Fig. 2.) But, in addition to this 


Fic. 7. Infralevator abscess. When communi- 
cating tract lies distal to puborectalis ledge 
(Fig. 3p) abscess can be cured in one-stage 
operation by excising necrotic anal lining with 
abscess. 


correlation of structure to pathology, an 
even greater advantage is afforded to the 
surgeon. 

The anal web affords indispensable Iand- 
marks which may guide the surgeon’s 
procedure for draining the anal infections. 
These surgical landmarks are deviations in 
the morphologic contour of the anorectum 
which represent attachments of the anal 
web to the bowel wall, skin and surround- 
ing bony structure. (Fig. 3.) 

These true landmarks enable the surgeon 
to identify sphincter components, muscle 
spaces and space boundaries. The value of 
the precise orientation is proved by the 
practical appplication to the clinical enti- 
ties. Hence, in removing a prolapsed mass 
of hemorrhoids (Fig. 4), the surgeon will 
know where to establish a “‘surgical dentate 
line”: namely, at the normal dentate 
level. When sphincter components must 
be divided for the creation of rest and 
drainage in the treatment of ulcer or fissure, 
spasm or stenosis (Fig. 5), he will first 
define the subcutaneous muscle by palpat- 
ing the external and internal intermuscular 
grooves. When he is in doubt as to whether 
his plan for the adequate excision of a 
fistulous tract (Fig. 6) will jeopardize 
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sphincter integrity, he will palpate the 
puborectalis ledge, which is the last 
guardian of continence. When desiring to 
avoid the necessity for a secondary opera- 
tion for the cure of infralevator abscess, his 
plan of treatment will be influenced by the 
precise determination of the muscular 
structures involved in such a plan. (Fig. 7.) 


COMMENT AND SUMMARY 


Since limited space prevents amplifica- 
tion in regard to the recognition and use of 
true landmarks in the treatment of the 
various manifestations of anal infection, 
we merely emphasize that the rectal sur- 
geon cannot receive proper orientation 
from a few, time-honored, landmarks such 
as Hilton’s “white line” and the line of 
anal crypts. The location of the former is 
usually misinterpreted because Hilton’s 
definition is ambiguous; the location of the 
latter varies according to the degree of 
inflammation present. Both are subject to 
pathological distortion. Proper guidance is 
afforded only by palpating the structural 
contour of the anorectum and interpreting 
the deviations of contour in the light of 
anatomical concept. When this is done 
there will be truth in the well known 
metaphor: “The educated finger is a probe 
with an eye at its tip.” 
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EFFECTS OF SULFONAMIDES USED IN CONJUNCTION 


WITH AZOCHLORAMID IN LOCALIZED INFECTIONS* 
REPORT OF TWO CASES 


Erwin NETER, M.D. 
Attending Bacteriologist, Children’s Hospital 
BUFFALO, NEW YORK 


been made to increase the efficacy 
of sulfonamides as chemotherapeutic 
agents for the treatment of experimental 
infections of animals and natural infections 
of man. For example, it was shown that, 
both in vitro and in vivo, the antibacterial 
activity of sulfonamides is enhanced when 
the environmental temperature Is increased 
above 37°c. (Wengatz, Boak, and Carpen- 
ter,! White,?* Spink,* Weld and Mitchell,° 
Neter,® Belt and Folkenberg,’ Bang,’ and 
others). The administration of sulfon- 
amides in conjunction with certain immune 
sera has been proved to be more effective 
than treatment with either agent alone 
(Branham and Rosenthal,’ Branham,” 
Bullowa, Osgood, Bukantz, andjBrownlee,!! 
Tager,!? and others). Likewise, the com- 
bined use of sulfonamides and specific 
bacteriophage may yield favorable results 
in the treatment of staphylococcal in- 
fections according to Zaytzeff-Jern and 
Meleney.'** In this connection it is 
interesting to note that in vitro sulfon- 
amides may inhibit the development of 
phage-resistant staphylococci (Neter"). 
The question presents itself as to whether 
or not increased antimicrobial activity can 
be obtained by the simultaneous use of two 
different chemotherapeutic substances. Os- 
good and his co-workers" studied the effect 
of neoarsphenamine plus sulfathiazole in 
marrow cultures and suggested the com- 
bined use of these drugs in the treatment 
of severe infections of man. In vitro experi- 
ments on the antipneumococcal activity 


een successful attempts have 


of optochin hydrochloride (ethylhydro- 
cupreine hydrochloride) or beta-hydroxy- 
ethylapocupreine dihydrochloride used in 
conjunction with sulfapyridine failed to 
reveal any potentiating effects (Neter’’). 
In contrast, sulfonamides and azochlor- 
amid exerted greater bacteriostatic activity 
in vitro toward hemolytic streptococcus, 
pneumococcus, and staphylococcus than 
did either compound alone (Neter’"). 
This observation has since been cor- 
roborated by Schmelkes and Wyss.” Gold- 
berger”! recently presented his extensive 
observations on the potentiation of the 
sulfonamides in the local therapy of 
wounds and surgical infections by the use 
of oxidants. This author observed that 
sulfanilamide and sulfathiazole plus azo- 
chloramid or Lugol’s solution exert greater 
bacteriostatic activity against Staphylo- 
coccus aureus in broth than do any of the 
compounds alone. Schmelkes and Wyss” 
made the interesting observation that 
azochloramid counteracts the antisulfon- 
amide activity of para-amino-benzoic acid. 
Goldberger”! obtained favorable results 
in the treatment of localized infections by 
the use of sulfonamides, which were 
potentiated by the simultaneous adminis- 
tration of azochloramid, Lugol’s todine or 
zinc peroxide. In order to stimulate further 
investigations on the clinical applications 
of such synergistic effects, the following 
observations are briefly presented: 
Sulfonamides in conjunction with azo- 
chloramid were used in the treatment of 


* From the Children’s Hospital and from the Department of Bacteriology and Immunology of the University of 


Buffalo, School of Medicine, Buffalo, New York. 
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several cases of wound infections.* In no 
instance were toxic effects noted resulting 
from this therapy. One case is of particular 
interest: 


F. L., a white male, eighteen years of age, 
suffered from an infection of an old burn. 
Cultures revealed the presence of beta hemo- 
lytic streptococcus. The patient was treated 
with an ointment of sulfanilamide for eleven 
days. Following this treatment the hemolytic 
streptococcus disappeared from the wound; 
however, the infection persisted and the culture 
revealed the presence of Staphylococcus aureus 
hemolyticus, which caused coagulation of 
human plasma and, therefore, has to be con- 
sidered as a pathogen. Sulfathiazole ointment 
was administered for nineteen days. All cultures 
remained positive for pathogenic staphylococ- 
cus. Subsequently, sulfathiazole (1 Gm. five 
times a day) was given by mouth for ten days. 
Again, staphylococci were recovered. Then, 
sulfadiazine powder was applied to the wound 
for ten days. Cultures still revealed the presence 
of pathogenic staphylococcus. Finally, a solu- 
tion of azochloramid (0.2 per cent), sulfanil- 
amide (2.25 per cent), sodium tetradecyl 
sulfate (0.1 per cent), and triacetin (97.45 per 
cent) was applied to the wound for eight 
consecutive days. Cultures taken during this 
period and the following eight days remained 
sterile. However, ten days after this treatment 
was discontinued, pathogenic staphylococcus 
was again recovered. These observations sug- 
gest that the combined administration of 
sulfonamides and azochloramid resulted in 
transitory disappearance of staphylococcus 
from a wound, a result which was not obtained 
by local or systemic administration of sul- 
fonamides alone. 


A second observation on the effects of 
sulfonamides used in conjunction with 
azochloramid follows: 


J. G., a white female, two years of age, was 
admitted to this hospital because of pneumonia 
and empyema. The patient was given 15 gr. of 
sulfadiazine and then 5 gr. every four hours. 
The temperature dropped from 105°F. to 
100°F. within two days. On the second day of 
hospitalization, sulfanilamide (5 gr. every four 


* The solutions of azochloramid and sulfanilamide 
were obtained from Wallace & Tiernan Products 
through the courtesy of Dr. F. C. Schmelkes. 
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hours) was substituted for sulfadiazme. This 
treatment was continued for eighteen days. 
Chest taps were done frequently. The amounts 
of fluid removed ranged from 1 cc. to 150 cc., 
with a total of approximately 750 cc. The 
number of viable streptococci was determined 
by means of poured blood agar plates; para- 
aminobenzoic acid was added to the culture 
medium to counteract any growth inhibitory 
effects from sulfanilamide. The concentration 
of free sulfanilamide in the exudate was also 
determined. Table 1 summarizes the results of 


TABLE I 
STREPTOCOCCAL EMPYEMA 
‘ Approximate 
Concentration of 
Treat- Sulfanilamide Streptococci 
(mg. 7%) in Per Cc. of 
Empyema Fluid Empyema Fluid 
2-4-42 | S 12.65 | > 1,000,000 
2-5-42 |S 9.38 | 5,000 ,000 
2-6-42 | S 9.2 5,000,000 
2-10-42 | S $2.2 400 
2-12-42 | S 8.52 | 8 
2-14-42 | S, AS 3.6 | I 
2-16-42 | S 6.0 | 
2-20-42 | S 9.3 | 
2-23-42 — 1.0 | 


S = Sulfanilamide (per os). 
Sd = Sulfadiazine (per os). 
AS = Azochloramid-sulfanilamide solution (intra- 


pleurally). 
= No determinations carried out. 


these investigations. It may be seen from 
Table 1 that the exudate contained more than 
1,000,000 viable streptococci per cc. in spite of 
the fact that free sulfanilamide in concentra- 
tions ranging from 9.2 to 12.7 mg. per cent was 
present. Twenty-four hours following the 
intrapleural injection of 10 cc. of azochloramid- 
sulfanilamide solution and simultaneous admin- 
istration of sulfanilamide by mouth, the 
number of colonies had decreased to 2,400 per 
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cc. From then on, the number of colonies 
diminished steadily and, following a second 
mtrapleural injection of the azochloramid- 
sulfanilamide solution, the exudate became 
completely sterile. Clinically, the patient was in 
very good condition. No operative measures 
except chest taps were carried out. 

The remarkable decrease in the number of 
viable streptococci following the first intra- 
pleural injection suggests that this treatment 
contributed materially to the sterilization of 
the exudate. It is likely that sterilization 
would have occurred also if the second intra- 
pleural injection had been omitted. It may be 
mentioned that, except for a transitory rise in 
temperature, no toxic effects resulted from this 
treatment. It must be pointed out that a con- 
siderable degree of pleural thickening was 
present. Whether this is due to the infection 
itself or to the locally applied azochloramid- 
sulfanilamide solution cannot be stated with 
certainty. 


Although these observations do not per- 
mit of any far-reaching conclusions, they 
suggest that in certain cases of localized 
infections, in which treatment with sulfon- 
amides alone fails to result in cure, the 
combined administration of sulfonamide 
and chlorine compounds such as azochlor- 
amid may yield increased antimicrobial 
effects. This confirms similar observations 
of Goldberger.”! It is hardly necessary to 
point out that a thorough investigation on 
the possible toxic effects resulting from this 
treatment should be carried out. In this 
connection it is well to keep in mind that 
the combined used of sulfonamides and 
other drugs may decrease the toxicity of 
the sulfonamide (Bodansky*?) or enhance 
its ill effects (Harned and Cole?*). The 
possible clinical applications of the syner- 
gistic action of sulfonamides and chlorine 
compounds deserve further attention. 
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LocaL causes of anorexia are mainly based upon a decreased hydro- 
chloric acid secretion. This is particularly evident in carcinoma of the 
stomach, chronic gastritis, pernicious anemia, and other conditions with 

‘i achlorhydria. It is not an absolute rule but is most evident in the first two. 
From “Symptoms in Diagnosis” by Jonathan Campbell Meakins (Little, 


Brown and Company). 
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FEMORAL HERNIA* 
A SIMPLE OPERATION WITH REPORT OF CASES 


Ricuzey L. WauGuH, M.D. AND KENNETH F. HAusFELD, M.D. 
Chief of Surgical Service, U. S. Marine Hospital Assistant Surgeon, U. S. Marine Hospital 
BOSTON, MASSACHUSETTS 


HERE have been many contributions 

in the literature relative to femoral 

hernia. Most of these communications 
stress the rather high recurrence rate fol- 
lowing operation and refer to some of the 
numerous and variable types of operations. 
It seems, however, that simple excision of 
the sac through the femoral approach 
without attempting to close the femoral 
canal, although strongly advocated by the 
late A. J. Ochsner,** has received little 
attention and has not been practiced to any 
great extent. 

Therefore, we wish to report our late 
experiences with this type of operation, 
fully realizing the questionable value of so 
small a series of cases. 

Incidence. Femoral hernia, as com- 
pared to inguinal hernia is not common. 
Most authors agree that the ratio of 
inguinal hernia to femoral hernia is from 
one to twenty-five or fifty; and that 
femoral hernia comprises from 3 to 4 per 
cent of all hernias. Coley® reports he has 
found that femoral hernia comprises 3.3 per 
cent of all hernias; Shelley*! reports 5.35 
per cent; Wilmoth” reports 3 per cent 
and other writers notably McClure® and 
Glenn” report a similar incidence. Herz- 
feld”* reports only .04 per cent of femoral 
hernias occurring in a series of 1,000 hernia 
operations performed on children up to the 
age of twelve. 

During the two-year period from July 1, 
1939, to July 1, 1941, we have had a total 
of 6,128 admissions to the hospital and 515 
were operated upon for repair of hernia. 
Of these 515 hernioplasties, 473 were for 
inguinal hernia and fifteen were for femoral 
hernia. This gives an operative ratio of 


thirty-one inguinal to one femoral hernia; 
and of all types of hernia repaired, 2.91 per 
cent were femoral. Therefore, our operative 
ratio of femoral hernia is in accord with the 
incidence found by other authors. 

Side Involved. Femoral hernia like in- 
guinal hernia occurs more often on the 
right than on the left side.?5:4.47:5 Ac- 
cording to Erdman, femoral hernia is 
found twice as often on the right than on 
the left side. In our series of inguinal hernia 
we found 276 occurring on the right and 
165 occurring on the left side; and of our 
fifteen femoral hernia nine occurred on the 
right side and six on the left. 

Anatomy. A femoral hernia is a hernia- 
tion passing downward through the femoral 
ring. Beneath this ring, the hernial sac 
dilates and becomes pear-shaped but rarely 
descends more than three inches before 
treatment becomes necessary. After the sac 
has passed through the femoral ring it 
becomes superficial. 

The neck of the sac is bounded above by 
Poupart’s ligament, posteriorly by the 
pectineus muscle, medially by the lacunar 
ligament (Gimbernat’s) and laterally by 
the femoral vein. 

Variations in Presentation. Variations 
in the method of presentation of the sac 
have been given various proper names, and 
although these variations are not common 
they occur often enough that the surgeon 
should be familiar with their position and 
nomenclature. Thus, Hesselbach’s hernia 
consists of a hernial sac passing to the 
lateral side of the femoral artery, lying 
wholly in the lacuna musculorum. In a 
prevascular femoral hernia (Moschowitz*?) 
the hernial sac descends in front of the 


* From the Surgical Service, U. S. Marine Hospital, Boston. 
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femoral vessels and lies within their sheath. 
Cloquet’s hernia consists of a hernial sac 
passing through the femoral canal to the 
lateral side of the femoral vein. It does not, 
however, like the ordinary femoral hernia, 
escape from the saphenous opening but 
spreads over the pectineal musculature and 
is covered by the pubic portion of the fascia 
lata. A hernial sac escaping through a de- 
fect in the lacunar ligament and entering 
the femoral canal, has been named a 
Laguier’s hernia. 

Although the content of a femoral hernia 
is ordinarily omentum or small intestine, 
cases have been reported wherein the sac 
contains an acutely inflamed appendix,” 
ovary or fallopian tube. In fact, Balch‘ 
states that almost all the abdominal vis- 
cera, with the exception of the spleen and 
liver, have been found in femoral hernias. 
When a Meckel’s diverticulum is the sole 
occupant of the femoral sac, the hernia is 
known as Littre’s hernia.*® Since 1700, 
Stohl and McArthur*! state that sixteen 
such hernias have been reported as becom- 
ing strangulated, and they add two cases 
of their own. Quiri*’ reports another case 
and so at least nineteen strangulated 
Meckel’s diverticula have been found in 
femoral sacs. It is needless to state that not 
all Meckel’s diverticula in femoral sacs 
become strangulated as Watson“ has com- 
piled thirty-four cases in which none were 
strangulated. 

Diagnosis. The differential diagnosis 
of femoral hernia has been discussed by 
various and these 
agree that the differential diagnosis of 
hernia is not always an easy matter. Very 
often the diagnosis can be established only 
by operation. In the differential diagnosis 
of femoral hernia one should consider 
inguinal hernia, femoral or inguinal lym- 
pho-adenopathy,” psoas abscess, varix of 
the saphenous vein, hydrocele of the cord, 
tumor of the tissue about the femoral 
region, or of the testicle, and a few rela- 
tively infrequent conditions such as cysts 
of the inguinal canal, undescended testicle, 
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cysts of the canal of Nuck and obturator 
hernia. 

Etiology. The cause of femoral hernia 
remains today controversial. Many authors 
believe that the hernia is due to a congeni- 
tal sac.”:47-48 Others are of the opinion that 
the hernia is due to a weakness of the 
transversalis fascia®? or an acquired sac- 
cular condition.*! Recently, Salsbury* has 
postulated that intrauterine life, the posi- 
tion of the thighs flexed upon the abdomen 
which the fetus assumes, is an etiological 
factor. When the infant is born, there is a 
natural extension of the thighs with result- 
ing traction upon the femoral vessels and 
other contents of the femoral canal with 
subsequent dimple formation of the peri- 
toneum and allied structures. This is 
believed to create a weakness in this area 
which predisposes to the development of 
femoral hernia. 

Treatment. It is generally agreed that 
the treatment of femoral hernia is surgical 
and that palliative treatment should never 
be used unless other systemic conditions 
render the patient obviously unfit for 
operation.” Surgery is recommended be- 
cause femoral hernia usually causes more 
symptoms,” and becomes strangulated 
more easily than inguinal hernia.’ Strangu- 
lation is eight to ten times more common 
in femoral hernia than in inguinal hernia 
and the presence of a truss may hasten the 
strangulation. Strangulated femoral hernia 
is also attended with a high mortality 
rate.!® Mechanically, it is more difficult to 
keep a truss in place over a femoral hernia. 
DeGarmo,'!2 at the New York Post- 
Graduate Medical School and Hospital, 
states that he has never seen a femoral 
hernia cured by the use of a truss. 

During the past sixty years over one 
hundred different surgical procedures have 
been advocated for the cure of femoral 
hernia.® This clearly reveals the conflicting 
opinions and chaotic state from which one 
must choose a surgical procedure to effect a 
cure in femoral hernia. The well known and 
sound empiricism of medicine, where there 
are many remedies, it is a safe assumption 
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that none is absolutely curative is a doc- 
trine that holds true in our present day 
treatment of femoral hernia. It is obviously 
beyond the scope of this paper to consider 
all the methods that have been advocated. 
However, in general there are four main 
types of repair, with two methods of 
operative approach, the femoral and the 
inguinal. 

Probably the most widely accepted 
method of repair of femoral hernia is the 
method of Bassini through the femoral 
approach whereby three or four inter- 
rupted sutures are passed between Pou- 
part’s ligament and the pectineal fascia 
and several more sutures are placed to 
bring the falciform process of the fascia 
lata to the pectineal fascia. Ferguson, 
DeGarmo,'? and others advocate only 
uniting Poupart’s ligament to the pectineal 
fascia and muscle by a few interrupted 
stitches, while Coley? advocated purse- 
string suturing of the femoral canal. It is 
interesting to note that recurrence rates as 
high as 35 per cent have been reported by 
various authors,** when either of these 
methods of repair is used. Watson* states 
that he believes the majority of recurrences 
when using either of these latter methods 
are due to a failure of the operator to close 
the femoral ring properly. 

Lothoissen’s method ot repair, through 
the mguinal approach suturing the con- 
joined tendon to Cooper’s ligament in an 
endeavor to close the superior orifice of 
the femoral canal, or some modification 
such as suggested by Keynes,” is a method 
commonly used. Moschcowitz*? recom- 
mends uniting the two structures, Pou- 
part’s ligament and Cooper’s ligament, 
but this is not feasible in those cases 
presenting a rigid Poupart’s ligament. The 
same may be said for the Roux modifica- 


tion, as the latter advocates inserting a . 


metal staple through Poupart’s ligament 
into the superior ramus of the pubic bone, 
in order to close the superior orifice of the 
femoral canal. The failure to lower the 
incidence of recurrences materially by 
these variously modified procedures would 
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seem to indicate that the distortion result- 
ing from approximating these structures 
out of their normal alignment does not 
always result in a permanent union. There- 
fore, we believe that the method of repair 
to be used depends upon several factors 
and that each case of femoral hernia must 
be properly evaluated prior to instituting 
surgical therapy. 

In 1879, Socin*? suggested that simple 
removal of the hernial sac through the 
femoral incision without attempting to 
close the femoral canal, was curative for 
femoral hernia and he reported six cases 
treated and cured by this method. This . 
type of repair has not been commonly 
accepted, but it is this type of repair that 
we desire to advance at the present time. 
We believe that if the technic is satisfac- 
tory, the method of treatment is curative, 
but it has been misused and hence not 
found satisfactory in the hands of certain 
men. 

Since 1892, the late A. J. Ochsner** used 
this method and in 1906, he published 
thirty cases of femoral hernia cured by 
this procedure. Russell,*® in Australia, 
emphatically supports the procedure; and 
similar statements are made by Burrows’ 
and Percy.** As pointed out by Ochsner,** 
this procedure is curative because, if we 
may quote directly: “It is a well known 
fact that it is practically impossible to keep 
a circular opening in any part of the body 
from closing spontaneously unless it be 
Imed with a mucous or serous membrane. 
The anatomic relations of the femoral 
canal are such as to form a definite circular 
opening.” Ochsner** also stated: “‘When 
the circular femoral ring is closed with plain 
catgut the percentage of recurrences is 
small. When the orifice is sutured with 
chromic catgut the percentage of recur- 
rences is greater. When silk is used, the 
percentage of recurrence is still more 
numerous. When the femoral ring is dis- 
torted by an attempted closure with silver 
wire, most .of the operations will fail.” 
Andrews! also is in accord with these prin- 
ciples and Herzfeld®? advocates only simple 
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closure of the femoral hernial sac as cura- 
tive for femoral hernia in children. 

Our personal experience, to date, has 
been most satisfactory when repairing 
femoral hernias with only simple excision 
of the sac through the femoral approach. 
Twelve of the fifteen operations for femoral 
hernia that we have performed during the 
two-year period have been by this pro- 
cedure. Check-up in a period of time, 
ranging from six months to two years 
since the time of operation, has failed to 
reveal any recurrences in ten cases. We 
have been unable to contact the other two 
cases as they have moved and have left no 
forwarding address. If one considers the 
statements of Masson,?**° Hook,?* Foss and 
Hicken,” and others,” that 48 to 75 per 
cent of all hernial recurrences are evident 
in six months after the operation, it is 
possible that we may still encounter some 
recurrences among our present small series. 

We believe, as stated by Burrows,° that 
this procedure should be used in simple 
femoral hernia, wherein the femoral ring 
has not been grossly distorted by past 
infection, trauma or congenital anomaly; 
but that it should not be used in patients 
presenting an abnormally large femoral 
defect or in those patients suffering from 
strangulated femoral hernia. Perhaps the 
recurrences among the patients operated 
upon by Keynes” utilizing this procedure 
and also those operated upon by Gask,’ 
may be due to the fact that these men did 
not select their cases for this procedure. 

The actual technic of the procedure is 
simple: A transverse incision is made over 
the femoral sac. The hernial sac is then 
dissected free from its surroundings. It is 
then opened and explored during which 
time the contents are returned to the 
abdomen. After it is determined that the 
sac Is no longer adherent to the femoral 
ring, gentle traction is applied to the free 
end and it is ligated by transfixion with 
plain catgut. The sac is then excised. It will 
now be noticed that the ligated peritoneal 
stump retracts from the femoral canal. Any 
adipose tissue in or about the femoral canal 
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is then wiped away with a piece of plain 
gauze. No attempt is made to close the 
femoral canal. The skin and subcutaneous 
structures are then closed. 

Since the operative procedure is so simple 
and can be done under local anesthesia, it 
should allow operative repair in those cases 
precluding more drastic surgical proce- 
dures. However, in our opinion, the in- 
guinal approach and repair with fascial 
transplant by one of the methods advocated 
and variously modified by Gallie,* Auchin- 
closs,2 Austin,? Carscadden,® Payne® and 
others,!!'43 is the operation of choice for 
strangulated or complicated femoral hernia 
or the hernia with a grossly distorted 
femoral ring. 


SUMMARY AND CONCLUSIONS 


1. The subject of femoral hernia is dis- 
cussed on the basis of a brief review of the 
literature and our own experience. Included 
are twelve cases of patients with femoral 
hernia upon whom the authors have oper- 
ated during the two year period by simple 
excision of the femoral sac through the 
femoral approach without attempting to 
close the femoral canal. This method was 
strongly advocated by the late A. J. 
Ochsner but has received little attention 
and has not been practiced to any great 
extent. Ten of the twelve patients whom 
we have operated upon using this method 
have been followed from six months to two 
years and there have been no recurrences. 

2. Femoral hernia, comprising about 3 
per cent of all hernias, is more common on 
the right than on the left side, and the 
etiology is not yet definitely proved. 

3. The recurrence rate for femoral hernia 
operated through the femoral approach 
including the Bassini and other methods for 
the closure of the femoral canal has been 
reported as high as 35 per cent. 

4. The treatment of femoral hernia is 
surgical, and palliative treatment with a 
truss is contraindicated. 

5. In simple femoral hernia excision of 
the hernial sac through the femoral ap- 
proach without attempting to close the 
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femoral canal as advocated by the late 
A. J. Ochsner is the operation of choice, and 
in those patients so selected and so oper- 
ated upon, there should be no recurrences. 


6. In complicated or strangulated femo- 


ral hernia an inguinal approach should be 
made preferably using fascial transplant as 
the method of repair. 


I. 


22. 
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SURGICAL TREATMENT OF GUMMAS OF THE BRAIN* 


Smpney W. Gross, M.D., AARON STEIN, M.D. AND Paut G. Myerson, M.D. 
NEW YORK, NEW YORK 


small proportion of the number of 

space-occupying lesions of the brain, 
they still are of considerable importance, as 
signs of a cerebral neoplasm are not infre- 
quently found in association with serologi- 
cal evidence of syphilis. In some cases brain 
tumor and latent asymptomatic syphilis 
actually co-exist. In other cases of brain 
tumor a false positive reaction is obtained 
in the cerebrospinal fluid in the absence of 
clinical evidence or a history of luetic infec- 
tion. In still a third group a gumma of the 
brain may be responsible for the positive 
serology. Whenever serological evidence of 
syphilis co-exists with signs of increased 
intracranial pressure with or without a 
focal lesion of the brain the question of 
treatment naturally arises. In spite of the 
fact that the cumulated experiences of 
nearly all observers indicate that cerebral 
gummas are quite refractory to antiluetic 
drugs, a thorough trial is advised none the 
less even today. Nonne,! as long ago as 
1913, urged that antiluetic treatment be 
abandoned and surgery employed if no 
response occurred within three weeks. 
Additional experiences?** since then have 
confirmed this view. 

Bagdasar,°® reporting from Cushing’s 
clinic, concluded: (1) That gummas were 
very rare. Of 1,550 tumors only eight were 
gummas. (2) The differential diagnosis 
between neoplasm and gumma is almost 
impossible. (3) Gummas practically always 
require surgical treatment. This should 
always be followed by the administration of 
antiluetic drugs. 

The following cases were studied at the 
Mount Sinai Hospital and reiterate the 
principles described above: 


~ LTHOUGH gummas comprise only a 


CASE REPORTS 


Case 1. (previously reported). A thirty- 
six-year old waiter was first admitted on May 
4, 1927. One hour before admission his right 
arm suddenly became stiff and numb and he 
was unable to move it. A few minutes later, a 
sensation of “pins and needles” began in the 
right hand and extended up the right arm and 
shoulder to the right side of the face. In a little 
while, he began to have clonic twitchings of the 
entire right upper extremity and the right 
side of the face. No other symptoms and no 
disturbance of speech accompanied the focal 
seizure. 

On admission, he had a marked inguinal 
adenopathy. The left pupil and the left palpe- 
bral fissure were greater than the right. The 
fundi, visual acuity and plotted visual fields 
were normal. There was slight clumsiness in 
the performance of skilled acts with the right 
hand and slight weakness of the entire right 
upper extremity. The abdominal reflexes on the 
right were diminished. The blood Wassermann 
was reported as ‘“‘anticomplementary.” Lumbar 
puncture revealed normal pressure. There were 
three lymphocytes per cubic mm. in the cere- 
brospinal fluid. The spinal fluid Wassermann 
and all spinal fluid studies were negative. 

A tentative diagnosis of an expanding intra- 
cranial lesion in the left frontoparietal region 
was made. Before the diagnosis could be con- 
firmed, the patient left the hospital against 
advice. 

Three weeks later, on June 2, 1927, the 
patient was readmitted. He had been well after 
leaving the hospital until the day of his second 
admission when he again had the sudden onset 
of Jacksonian seizures involving the right 
upper extremity and right side of the face, this 
time associated with marked disturbance of 
speech. 

The right pupil was smaller than the left. 
The pupillary reactions, the fundi, visual 


* From the Neurological Service of Dr. Israel S. Wechsler and the Neurosurgical Service of Dr. Ira Cohen, Mount 
Sinai Hospital, New York. 
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acuity and fields were normal. There was a 
right central facial weakness. There was a right 
hemiparesis which was most marked in the 
upper extremity. The deep reflexes on the right 
were increased. Perception of pain, temperature 
and light touch were impaired on the right side 
of the body. There was astereognosis and 
abaragnosis of the right hand. A mental status 
did not reveal any abnormalities. There was no 
evidence of aphasia. 

The blood Wassermann this time was re- 
ported as “‘4 plus.” Lumbar puncture again 
revealed normal pressure. The spinal fluid 
Wassermann and all other chemical and cyto- 
logical studies were negative. An x-ray of the 
skull was reported as being within normal 
limits. 

During the first week of his hospital stay, the 
patient continued to have infrequent, right- 
sided, Jacksonian seizures. On June 10, 1927, 
under local anesthesia, a left frontoparietal flap 
was turned down (Dr. Ira Cohen). Through the 
unopened dura a mass was palpated in the lower 
part of the left superior parietal lobule. The 
dura was incised and a tumor measuring 213 by 
2 by 2 cm. was exposed. This was adherent to 
the dura in a small area. The tumor was quite 
firm. It was well demarcated on the surface and 
easily separated from the adjacent brain tissue. 
About 2 cm. below the surface the tumor began 
to merge with the surrounding brain. It was 
excised to a depth of 2 cm. 

On microscopic examination the tumor had 
an irregular zone of central necrosis surrounded 
by a zone of infiltration with lymphocytes, 
plasma, epithelioid and occasional multinucle- 
ated giant cells. This was surrounded by an 
area of newly formed capillaries, fibroblasts and 
lymphocytes. The vessels in the outer zone 
showed perivascular cuffs of small round cells. 
The diagnosis was gumma. 

The patient had a relatively uneventful post- 
operative course. Antiluetic treatment with 
bismuth and neoarsphenamine was started at 
once. Two weeks after operation, he again be- 
gan to have occasional right-sided, Jacksonian 
seizures which were easily controlled by anti- 
convulsant drugs. At the time of discharge, 
July 10, 1927, the patient was having no more 
seizures and the neurological examination, ex- 
cept for a slight weakness of the right hand, 
did not reveal any abnormalities. The patient 
was seen in the follow-up clinic about one year 
later and he was symptom-free. 
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Case u. A fifty-six-year old housewife, was 
admitted to Mount Sinai Hospital on July 14, 
1941, with complaints of headache of one year’s 
duration, and memory loss and personality 
change of two months’ duration. 

One year ago she began to have mild inter- 
mittent headaches in the left frontal region. 
These persisted until five months before ad- 
mission at which time they became more fre- 
quent and severe. They were not associated 
with any other symptom. Two months before 
she entered the hospital, it was noted by her 
relatives that her memory was becoming poor. 
At about this time she became disinterested 
and withdrew from all activity. She became 
slovenly and for the three weeks before ad- 
mission, she refused to wash and had to be 
dressed. She was incontinent of urine on two 
occasions. 

For many years she had a slight rhythmic 
tremor of the head. Two years ago, this in- 
creased somewhat and at this time she began 
to have a rhythmic tremor of both hands. 

Examination on admission revealed her to 
be well nourished and well developed. There 
was a soft systolic murmur at the apex of the 
heart. Blood pressure was 140/80. 

The pupils were round, regular, equal and 
reacted well to light and to accommodation. 
The fundi were within normal limits. There 
was a slight right facial weakness and slight 
spasticity of the right upper and lower extremi- 
ties. A rhythmic tremor of the head and the 
hands was present. It was most marked in the 
right hand. All deep reflexes were hyperactive, 
more on the right. The abdominals were di- 
minished. There was diminished plantar flexion 
on the right. The most striking findings were 
the mental changes. The patient was inconti- 
nent and untidy. She took no interest in her 
surroundings and lay in bed picking aimlessly 
at the bed clothes. There was marked poverty 
of affect with occasional silly and inappropriate 
smiling. There was wandering of attention and 
paucity and slowness of the st-eam of thought. 
She was unable to carry out the simplest com- 
mands. She was completely disoriented in all 
spheres. The mental picture was that of an 
organic reaction type. 

X-ray of the skull showed the sella turcica 
to be somewhat small, with decalcification of 
the posterior clinoids and dorsum. Lumbar 
puncture revealed an initial pressure of 150 mm 


4 
: 
Ne 

‘ 

4 

; 

ek 

~ 

ny 

“aif 
. Se 
4 


80 


of water. The fluid contained one lymphocyte 
per cubic mm. The Pandy was 4 plus. 

Although the neurological findings were com- 
paratively slight, it was believed that together 
with the profound mental changes they pointed 
to a tumor of the left frontal lobe. An electro- 
encephalogram showed diffuse abnormal ac- 
tivity with a focus of very slow, very high 
voltage delta waves in the left frontal region. 
Pneumo-encephalography revealed slight dila- 
tation and displacement to the right of both 
the third and the right lateral ventricles. The 
left lateral ventricle was only partially outlined, 
and the anterior horn appeared cut off. 

At this time the serological reports showed 
the Wassermann tests of both the blood and 
spinal fluid to be 4 plus. The colloidal gold 
curve of the spinal fluid was 33332221100; the 
spinal fluid total protein was 200 mg. per cent. 

The patient was then started on antiluetic 
therapy consisting of potassium iodide, intra- 
muscular bismuth and intravenous trypars- 
amide. An electro-encephalogram taken ten 
days after the therapy was begun revealed no 
change in the abnormal activity or in the focal 
accentuation in the left frontal region. By this 
time the patient, however, had begun to be- 
come drowsy and had developed bilateral 
papilledema with hemorrhages. Because of the 
progression of the patient’s symptoms it was 
believed that operation could no longer be 
postponed. 

Accordingly, on July 29, 1941, a left trans- 
frontal craniotomy was performed (S. W. G.). 
The dura in the left frontal region was found 
densely adherent to the bone. Through the 
unopened dura a hard nodular mass was pal- 
pated in the left frontal region extending from 
the left frontal pole posteriorly for a distance 
of 4 cm. When the dura was opened, a small 
amount of thick, yellowish exudate was found 
in the subarachnoid space. A transcortical in- 
cision was made at the posterior margin of the 
mass and it was then tilted out of its bed. The 
portion adherent to the dura was resected with 
the dura. 

Microscopic examination of the tumor mass 
revealed a large central area of necrosis which 
was surrounded by an irregular layer of tissue 
showing early necrotic changes, a considerable 
amount of hyaline connective tissue and many 
extravasated red blood cells. External to this 
was a dense layer of connective tissue con- 
taining large numbers of lymphocytes and 
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plasma cells; here many of the vessels showed 
perivascular cuffs of small round cells and 
several giant cells. The outermost layer of the 
tumor consisted of a thick granulomatous pro- 
liferation of fibroblasts together with numerous 
lymphocytes, plasma cells and gitter cells. The 
diagnosis was “‘luetic granuloma.” 

The patient had an uncomplicated conva- 
Iescence. Antiluetic therapy was continued 
without interruption after the operation. For 
the first few days postoperatively, there was 
increase in the pyramidal tract signs on the 
right and the patient became markedly euphoric 
and facetious. This subsided in a few days and 
thereafter she improved rapidly. Her papille- 
dema subsided and the pyramidal tract signs 
on the right disappeared. Her emotional reac- 
tions became normal. She stopped being in- 
continent. Her memory defect cleared up 
remarkably and she became oriented in all 
spheres. At the time of discharge on the six- 
teenth postoperative day, except for the per- 
sistent tremor of the head and hands and for 
some slight blurring of the disc margins, her 
neurological examination was within normal 
limits. Mentally, she showed no abnormalities; 
her behavior was quite normal. 

Case 1. A thirty-eight-year old housewife 
was first admitted to Mount Sinai Hospital on 
September 19, 1941, because of episodes of 
faintness, blurred vision and buzzing in the ears 
of two months’ duration, and pain in the right 
eye of four days’ duration. The patient had 
been married for eighteen years and had three 
children, who were living and well. She never 
had any abortions or miscarriages, and there 
was nothing in her past history to indicate a 
luetic infection. Five years ago she had a mi- 
grating arthritis, which subsided within two 
months on bed rest and drugs. Her present 
illness began two months before admission 
when she had the first of several episodes of 
faintness, blurring of vision and diminished 
hearing. These would last for several minutes 
and occur many times during the last two days 
of her menstrual period. In the interim, except 
for persistent buzzing in the left ear, she felt 
well. About one month before admission, her 
family noted that she was becoming somewhat 
careless in her dress and no longer took much 
interest in her household duties. This was in 
rather marked contrast to her previous neat 
habits. At this time she began to have a dis- 
turbance of recent memory, and in conversing 
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for any length of time she frequently forgot 
what she wanted to say. Four days prior to 
admission she began to have bilateral frontal 
headache and persistent sharp pain in the right 
eye. In the two days preceding her admission, 
she became nauseated, vomiting on several 
occasions and complained of blurring of vision. 

General physical examination on admission 
revealed a well developed, well nourished white 
woman in no acute distress. The heart, lungs 
and abdomen were within normal limits. The 
blood pressure was 145/80. The pulse rate was 
very slow, ranging between 46 to 54; her tem- 
perature was normal. 

The patient was drowsy and yawned fre- 
quently. She answered questions and carried 
out directions quite slowly. There was some 
tendency to perseveration of motor acts. Her 
manner was somewhat unrestrained, although 
there were no abnormal acts. There was definite 
flattening of the mood and occasional silly 
laughter. There was obvious difficulty in con- 
centrating and some wandering of attention. 
Orientation and recent and remote memory 
were intact; there was some difficulty in reten- 
tion and recall and in performing more complex 
calculations. Insight and judgment seemed 
impaired. There were no delusions or halluci- 
nations. The gait was a trifle unsteady. There 
was slight terminal uncertainty on finger-to- 
nose test bilaterally. Motor power was intact. 
The deep reflexes on the left were slightly 
greater than on the right; the left abdominals 
were absent and those on the right were di- 
minished; there was a left Babinski sign and a 
left Chaddock sign. There was slight blurring 
of the disc margins bilaterally and a left central 
facial weakness. 

Lumbar puncture revealed an initial pressure 
of 150 mm. of water; the spinal fluid was clear 
and colorless and contained nine lymphocytes 
per cubic mm. and gave a 4 plus Pandy reac- 
tion. The blood Wassermann was 3 plus. Spinal 
fluid studies revealed a 1 plus globulin, a 4 plus 
Wassermann, total protein of 134 mg. per cent 
and colloidal gold curve of 33322211000. 

X-ray of the skull showed a calcified pineal 
displaced slightly to the left and posteriorly. 
An electrocardiogram did not reveal any ab- 
normality except for sinus bradycardia. An 
electro-encephalogram showed diffuse delta ac- 
tivity with slight accentuation over both frontal 
regions. 

The tentative diagnosis on admission was an 
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expanding lesion in the right frontal region. 
When the positive blood and spinal serology 
became known, it was believed that the patient 
probably had a gumma in this region. Because 
she continued to be drowsy and had a slow 
pulse it was decided that air studies and surgical 
intervention were indicated even before a trial 
of antiluetic therapy. 

Accordingly on the seventh hospital day, a 
left occipital ventriculography was performed. 
This revealed considerable dilatation of the 
ventricular system and especially the left lateral 
ventricle. The entire ventricular system was 
displaced to the left and there appeared to be 
a mass in the right temporoparietal region. The 
patient was returned to the operating room and 
under local anesthesia a right temporoparietal 
flap was turned down (S. W. G.). The dura was 
tense and adherent to a mass in the right 
supramarginal gyrus. When the dura was 
opened and separated from the tumor mass it 


" was exposed as a grayish-yellow, well circum- 


scribed lesion measuring about 3 by 214 cm. 
The tumor was firm and rubbery in consistency 
and “‘warty” in appearance. It was removed 
en masse. The flap was closed in the usual 
fashion and the patient returned to the ward 
in good condition. 

That same evening the patient became 
stuporous and despite supportive measures, the 
stupor deepened into coma. She remained 
comatose, developed respiratory paralysis and 
expired on the second postoperative day. 

At the postmortem examination, she was 
found to have luetic aortitis, focal scarring of 
the inferior surface of the liver, a chronic ulcer 
of the duodenum, acute bronchitis and con- 
gestion with atelectasis of the right lower lobe 
of the lungs. 

Grossly the brain was diffusely swollen. In 
the right temporoparietal region, close to the 
sylvian fissure and in the region of the supra- 
marginal gyrus, a large operative defect 
measuring approximately 4 by 3 by 2 cm. was 
seen. At the base of the brain, the cerebellar 
tonsils retained the impression of the rim of the 
foramen magnum and apparently there had 
been a marked herniation of the cerebellar 
tonsils through the foramen magnum. There 
was little evidence of meningeal involvement 
except for clouding of the arachnoid over the 
cisterna magna. 

On sectioning the brain, the two hemispheres 
were found to be asymmetrical. The ventricular 
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system was displaced to the left, and the right 
lateral ventricle was compressed. The operative 
defect in the right temporoparietal region had 
an irregular surface and apparently very little 
of the cortex had been removed at operation. 
There was considerable softening of the brain 
adjacent to the operative site. 

Microscopic examination of the tumor re- 
moved at operation showed large central areas 
of necrosis surrounded by a zone of granu- 
lation tissue containing diffuse and compact 
perivascular infiltrations of lymphocytes and 
plasma cells. In several places, early stages in 
giant cell formation were noted. Peripheral to 
this zone was a layer composed of fibroblasts 
and capillaries containing many small round 
cells and plasma cells. The blood vessels 
showed swelling of the endothelial cells with 
cellular proliferation of the adventitia. There 
was considerable collagen tissue. The meninges 
appeared involved by a chronic inflammation. 
The tumor was diagnosed as a “luetic 
granuloma.” 


COMMENT 


Gummas of the brain were frequently 
diagnosed in the days preceding the 
introduction of modern diagnostic and 
therapeutic methods in syphilology. 

Bramwell’ (1888) considered gumma to 
be the most common form of cerebral 
tumor of adults. Today, gummas are 
among the rarest of intracranial tumors. 
This striking reduction in the incidence of 
cerebral gummas parallels the decrease of 
gummas in other parts of the body since 
the introduction of salvarsan in 1909. 

Our three cases represent an incidence of 
about 0.4 per cent of all the tumors of the 
brain operated upon at Mount Sinai Hospi- 
tal since 1915. All occurred in adult life 
(thirty-six, fifty-six and thirty-eight years 
old). 


Bagdasar’s eight cases occurred in the 


age period of thirty to fifty-two. As far as © 


could be learned there was no history of 
trauma to the head in any of our cases. 
At operation the lesions in all three cases 
were strikingly similar in appearance. The 
tumor in each case was bound to the dura 
by inflammatory adhesions. They were all 
nodular, firm, rubbery, and fairly well 
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demarcated from the surrounding cerebral 
tissue. The histologic nature was strikingly 
similar. In each there was a large central 
area of necrosis surrounded by connective 
tissue and an outer zone of lymphocytes, 
plasma cells, giant cells and numerous 
blood vessels. 

There was nothing characteristic in the 
symptomatology in any of our three cases, 
and gumma was not suspected until the 
results of the serological tests were re- 
ported. The first patient had a sudden onset 
of irritation of the motor cortex without 
signs of increased intracranial pressure; the 
second had headaches for several months 
followed by rapidly progressive mental 
deterioration; the third had attacks of 
faintness, blurred vision and diminished 
hearing followed by mild mental changes. 
The outstanding finding in this patient was 
a persistently slow pulse. The bradycardia 
was out of all proportion to the well being 
of the patient and was not properly 
evaluated. This patient succumbed after a 
simple and uncomplicated excision of the 
gumma, probably because of the marked 
herniation of the cerebellar tonsils through 
the foramen magnum as found at autopsy. 
The slow pulse was evidently a direct sign 
of pressure on the medulla. 

In none of our patients was there clinical 
evidence of visceral or cardiovascular 
syphilis. The pupillary reactions were 
normal in all. The fundi were normal in 
Case 1, papilledema developed during the 
period of observation in Case 11 and in 
Case 111 the disc margins were but slightly 
blurred. In Case 11 the posterior clinoids 
and dorsum sellae were somewhat decalci- 
fied. X-ray studies of the skull were other- 
wise normal in all three patients. Air 
studies were carried out and were of local- 
izing value in Case 11 and 11. 

In each case the serological studies of the 
blood and spinal fluid first called attention 
to syphilis. In case 1 the cerebrospinal fluid 
was negative. The blood Wassermann was 
4 plus and was thought to indicate latent 
syphilis in a case of brain tumor. When the 
lesion was exposed at operation, the luetic 
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nature of the disease was at once evident. 
In Cases 11 and m1 the blood and spinal 
fluid were both 4 plus. In each case a 
gumma was suspected preoperatively. 

The diagnosis of gumma of the brain can 
be made with certainty only by inspection 
of the lesion at operation or postmortem 
examination. The clinical signs are those of 
brain tumor. If both the blood and cere- 
brospinal fluid are strongly positive, a 
gumma may be suspected. But the co- 
existence of neoplasm and syphilis can 
never be excluded clinically. Conversely, 
“‘a solitary gumma (of the brain) may exist 
without an abnormal lumbar spinal fluid”’ 
(Stokes).° 

Positive spinal fluids have been reported 
from time to time in patients with proved 
nonluetic tumors of the brain. In 182 
patients with brain tumors Merritt and 
Fremont-Smith® found a positive Wasser- 
mann reaction in the spinal fluids of four. 
None showed gross evidence of lues of the 
nervous system at autopsy. 

In Case 1 [ues was not thought to be 
responsible for the cerebral symptoms until 
a gumma was found at operation. Anti- 
Iuetic medical treatment was not given 
until after the operation. 

Case 11 deteriorated rapidly during anti- 
luetic treatment. Her symptoms and signs 
cleared up very rapidly after a large gumma 
was extirpated from the left frontal lobe. 
Antiluetic treatment was given during the 
postoperative period and continued after 
the patient’s discharge from the hospital. 

In Case 111 no antiluetic medical treat- 
ment was given prior to operation. The 
Iuetic nature of her disease was not sus- 
pected until the results of the laboratory 
studies were reported. At that time she was 
drowsy and had a very slow pulse. The 
delay incident to a trial of antiluetic treat- 
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ment was deemed contrary to the patient’s 
best interests. Unfortunately, death oc- 
curred about twenty-four hours after oper- 
ation due to herniation of the cerebellar 
tonsils through the foramen magnum. 


SUMMARY 


Three cases* of gumma of the brain in 
which surgical excision was carried out are 
reported. 

The diagnosis of cerebral gumma can be 
made with certainty only by inspection of 
the lesion. In the main, the symptoms of 
gumma of the brain are no different from 
those of any other tumor. Gumma should 
be suspected when positive blood and 
cerebrospinal fluid serology is found in the 
presence of such symptoms. 

Gummas of the brain should be removed 
surgically and be followed by persistent 
antisyphilitic treatment. 
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ARTERIAL AND VENOUS MESENTERIC OCCLUSION* 
ANALYSIS OF FORTY-FOUR CASES 


Haroitp LAUFMAN, M.D. 
Captain, United States Army, M.c. 


CHICAGO, 


EPEATED attempts have been made 
to outline a clinical symptom com- 
plex which might serve as a basis for 

the early diagnosis of mesenteric vascular 
occlusion. Indeed, it has been said that 
venous mesenteric occlusion can be segre- 
gated clinically from the arterial type.! 
Despite the efforts of investigators to 
clarify the picture, mesenteric vascular 
occlusion remains one of the most cata- 
strophic of all abdominal emergencies, for 
therapeutic measures are usually to no 
avail even though the disease is recognized. 

It is only by the analysis of large series of 
cases that the nature of the lesion can be 
clearly understood. Though much experi- 
mental work has been done on the subject, 
reports of large series are sparse. The most 
recent comprehensive analysis was that of 
Whittaker and Pemberton,? who, in 1938, 
reported sixty proved cases seen at the 
Mayo Clinic. Since then only sporadic 
reports of a few successfully treated cases 
have appeared in the literature. 

Our study is based on a series of forty- 
four cases of portal and mesenteric occlu- 
sion seen at Michael Reese Hospital in the 
past ten years. Of these, forty were taken 
from necropsy records and four from case 
histories of patients who recovered. All 
but one were proved by operation or 
autopsy. The unproved case is presented to 
illustrate the possibility of spontaneous 
recovery. 


INCIDENCE 


Perhaps one of the chief reasons for the 
failure to recognize the disease is its com- 
paratively low incidence. For example, our 
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series represented 0.105 per cent of all 
surgical admissions (forty-four of 41,982) 
during the ten-year period studied. This 
figure is somewhat higher, however, than 


TABLE I 
SUMMARY OF MESENTERIC VASCULAR OCCLUSION IN 
FORTY-FOUR CASES 
Arterial Occlusion Venous Occlusion 


Vessel 
Superior mesenteric Superior mesenteric 


Superior mesenteric 


Superior mesenteric 
and inferior mesen- 


andinferior 


Superior mesenteric 
6 
Portal alone.......... 15 

Smaller mesenteric 
veins alone......... 3 
II 33 

Portion of Intestine Infarcted 

Jejunum and ileum. 6 Jejunumandileum.... 6 


Entire small intestine 
and ascending colon 2 
2 Intestine not involved. 20 


II 33 


Entire small intes- 
tine and ascending 


that reported by Warren and Eberhard, 
who found an incidence of only 0.041 per 
cent. Males were afflicted more often than 
females in our series. Arterial occlusions 
occurred in eight males and three females, 
while venous occlusions occurred in twenty- 
two males and eleven females. The fifth 
decade had the highest incidence, although 
three of our cases occurred in infants or 
very young children, aged ten days, eleven 
days and five years, respectively. The 
oldest patient was eighty-four years of age. 

In no case of arterial occlusion which 
came to autopsy was the superior mesen- 


* From the Division of Surgery, Northwestern University Medical School and the Departments of Surgery and 
Pathology, Michael Reese Hospital, Chicago. 
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teric artery spared; it invariably contained 
a thrombus. Fifteen of thirty-three cases of 
venous occlusion involved the portal vein 
and fourteen the superior mesenteric vein 
either alone or together with the portal 
vein. In only three cases of venous occlu- 
sion were smaller mesenteric veins involved 
alone. We believe that this finding is most 
Important in understanding the appalling 
mortality of the disease and the futility of 
surgical resection in many cases. The ves- 
sels occluded in each case are listed in 
Table 1. The inferior mesenteric artery was 
involved in twe cases, while the inferior 
mesenteric vein contained a thrombus in 
one case. 

The length of intestine involved by 
infarction or gangrene varied from 8 cm. to 
the length of the entire small intestine and 
half the large intestine in the proved cases. 
Of the cases of arterial occlusion the 
jejunum was affected in - chree instances, the 
jejunum and ileum in six and the entire 
small intestine and part of the colon in two. 
Of the cases of venous occlusion the 
jejunum and ileum were affected either 
alone or together in eleven instances and 
the entire small intestine and ascending 
colon in two. In twenty cases of portal or 
mesenteric venous thrombosis the intestine 
was not infarcted and appeared normal. All 
cases of infarction were of the hemorrhagic 
type. There were no instances of anemic 
infarction. 


ETIOLOGY 


Warren and Eberhard have presented 
the following outline of the etiology of 
mesenteric vascular occlusion: 

1. Known infection: including thrombo- 
phlebitis, appendicitis, pelvic ab- 
scesses, peritonitis and general 
sepsis 

2. Hematogenous causation: blood dys- 
crasias or changes known to predis- 
pose to thrombosis, such as splenic 
anemia and polycythemia vera 

3. Traumatic: trauma of any sort to 
mesenteric vessels, tearing of mes- 
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entery and trauma from abdominal 
operations 

4. Mechanical: largest group. Portal 

stasis, pressure from tumors, pres- 
sure from adhesions or congenital 
bands 

Volvulus, strangulated hernias not 
included. 

We have found a possible etiological fac- 
tor in two cases which to our knowledge has 
not been previously reported. In both cases 
death from mesenteric arterial occlusion 
followed ablation of the lumbar sympa- 
thetic chain. Lumbar sympathectomy was 
performed in one patient while in the other 
the lumbar sympathetic ganglia were 
paralyzed by the injection of novocaine.* 
We are not prepared to discuss the actual 
mechanism. It may be one of reflex 
vasodilation or the result of an underlying 
predisposition to thrombosis. 

Fifteen patients (34 per cent) developed 
occlusion of the mesenteric vessels follow- 
ing abdominal surgery. Of these, two had 
arterial occlusion with infarction of the 
intestine; one followed resection of the 
Mikulicz type for a solitary cecal diverticu- 
lum and the other followed the accidental 
division of the superior mesenteric artery in 
an eleven-day old infant during operation 
for release of a congenital duodenal band. 
In three instances operation resulted in 
thrombosis of the superior mesenteric vein 
with infarction of the intestine. Of these, 
one followed cholecystectomy, one followed 
subtotal gastric resection, one followed 
gastrojejunostomy for carcinoma of the 
stomach, and one followed resection of the 
sigmoid for carcinoma. There were eight 
cases of portal or mesenteric occlusion with- 
out infarction which followed surgical 
procedures. This group included appendec- 
tomy for gangrenous appendix in three 


_ cases, cholecystectomy in two cases, drain- 


age of gallbladder and appendectomy in 


* Since we have completed this study, Bauer has 
reported a case in which death was due to superior 
mesenteric thrombosis following injection of the lumbar 
sympathetic chain for thrombosis of the femoral vein. 
(Bauer, G. Venous thrombosis. Arch. Surg., 43: 462, 


1941.) 
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one case, gastric resection in one case, and 
gastroenterostomy with enteroenterostomy 
in one case. Twenty-nine cases (66 per 
cent) had no previous surgical treatment. 
Table 11 lists the immediate etiological 
factors found in this series of cases. It 
should be noted that the predominating 
cause in younger patients was found to be 
heart disease or infection, whereas in older 
patients the degenerative or malignant 
changes appeared to be most important. 


TABLE 
SUMMARY OF CAUSE OF MESENTERIC OCCLUSION 

Ar- Ve- Ve- 

nous 

terial | nous | _. h 

with | with | “it 

Cause I out | Total 
n- In- 
In- 
farc- | farc- f 
arc- 
tion tion 

tion 
Abdominal operation... . 4 3 8 15 
Heart disease........... 4 3 my 7 
Arteriosclerosis......... 3 sit 3 
Laver I I 2 
2 5 7 
Abdominal infections....|.. I 2 3 
Splenic anemia.......... 2 2 
Congenital anomalies....| . 2 2 4 
II 13 20 44 


Of especial interest are those cases of 
portal or mesenteric venous occlusion 
which did not result in infarction of the 
intestine. Death in these cases was due to 
such factors as generalized sepsis, general- 
ized thrombosis, toxemia or liver insuffi- 
ciency. One case was that of a ten-day old 
male infant whose mother developed 
puerperal sepsis. The infant had acute 
odmphalitis with thrombosis of the umbili- 
cal, portal and splenic veins and died of 
peritonitis and sepsis. Another case was that 
of a thirty-frve-year old female who died 
three weeks after delivery with generalized 
thrombotic phenomena following acute and 
subacute endometritis with retention of 
placental tissue. The uterine veins were 
involved by thrombosis which had ex- 
tended into both common iliac veins, the 
inferior vena cava and inferior mesenteric 
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vein. There were mural thrombi in both 
auricles and multiple emboli in branches of 
the pulmonary artery. 


PATHOLOGICAL PHYSIOLOGY 


Regardless of the cause of occlusion of 
mesenteric vessels the results of such an 
occlusion will depend upon several factors: 
(1) Whether the occlusion be arterial or 
venous; (2) the caliber of the vessel in- 
volved; (3) the suddenness of the occlusion; 
(4) the length of time an occlusion persists 
before operation or death; and (5) the 
length of intestine affected by the occlusion. 

Arterial Compared with Venous Occlusion. 
Litten‘ postulated that the superior mesen- 
teric artery, though not strictly an end 
artery, still behaves like one. Sudden occlu- 
sion of the main artery experimentally, 
results first in violent spastic contractions 
of the entire small intestine and part of the 
colon, from the ligament of Treitz to the 
middle of the transverse colon. This reac- 
tion Is Interpreted as an anoxic response to 
the sudden cessation of arterial blood flow. 
The gut is firm, white and acquires a 
rippled appearance as a result of the con- 
traction of the circular and longitudinal 
muscular coats. The intramural vessels are 
also compressed and the capillary blood is 
drained off by the veins. As the intestinal 
musculature becomes fatigued (or toxic?) 
it loses its contractability and gradually 
relaxes. Some portions of the musculature 
fatigue more quickly than others, so that 
after three or four hours the bowel acquires 
a’ spotty appearance. Bluish areas appear 
between areas which remain _ blanched. 
After four to eight hours, the entire muscu- 
lature relaxes and the bowel wall gradually 
becomes blood-soaked. 

The mechanism of hemorrhagic infarc- 
tion following arterial occlusion has been a 
controversial subject since the days of 
Virchow, Cohn and Cohnheim. These 
investigators considered the engorgement 
a result of regurgitant flow from the veins. 
However, when Welsh and Mall> some 
years later found that the same end result 
was obtained when both the artery and 
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vein were ligated, these workers concluded 
that the hemorrhagic infarction was due to 
a reflux of arterial blood which came by 
way of collateral channels. More recent 
experiments® have shown that both views 
were partly correct. 

As the musculature of the intestine 
relaxes the negative pressure created in 
both the arteries and veins is sufficient to 
draw blood back into the wall of the intes- 
tine. The mechanism can be likened to a 
rubber-bulb syringe whose nozzle is sub- 
merged in a fluid. After the bulb is com- 
pressed, its relaxation will draw fluid into 
the bulb. Even if both the superior mesen- 
teric artery and vein are ligated, there is 
enough blood left in the mesenteric system 
to be sucked back and result in hemor- 
rhagic infarction.® 

Sudden occlusion of the superior mesen- 
teric vein experimentally, immediately 
causes a bluish discoloration of the entire 
small intestine. The intestine does not 
become spastic but is relaxed. The course 
of such an animal is practically identical to 
that of an animal which is bled to death. 
The blood pressure slowly drops until 
death occurs. The blood volume is ordi- 
narily reduced 40 to 60 per cent’ and death 
occurs within two to twenty-four hours. 
The findings at postmortem examination 
are identical in venous and arterial occlu- 
sion though the latter animals survive 
somewhat longer. The intestine at time of 
necropsy is neither distended nor con- 
tracted. It lies in the peritoneal cavity in a 
semirelaxed condition, is edematous, plum- 
colored and its lumen is filled with dark 
blood. The peritoneal cavity contains a 
variable amount of plasma-like, blood- 
stained fluid. The fat of the mesentery is 
studded with petechiae. When the occlu- 
sion has existed for more than twelve hours, 
the intestine is covered by a sticky fibrin- 
ous exudate. 

Scott and Wangensteen® have found that 
in dogs the average length of life following 
venous ligation was five and one-half 
hours; following arterial ligation twenty 
hours, and following ligation of both the 
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superior mesenteric artery and vein, nine- 
teen hours. 

Caliber of the Vessel Involved. In the 
dog, occlusion of the vessels of the second 
mesenteric arcades causes no circulatory 
embarrassment of the intestine. The injec- 
tion experiments of Cokkinis® performed on 
cadavers showed that this is also essentially 
true in the human. Eisberg’ has shown 
that there is a considerable decrease in the 
margin of safety following ligations of the 
first arcade or vasa recta. Ligation of 
the main mesenteric arteries or the colic 
vessels, or an oblique ligation of the second 
arcade which includes the terminal arch 
and vasa recta, has no margin of safety. 

Suddenness of the Occlusion. When a 
thrombus forms very slowly, collateral 
circulation has an opportunity to carry the 
blood supply. Warren and Eberhard? have 
pointed out that a very gradual occlusion 


of the main vessel may in some instances 


result in infarction; in other instances there 
may be temporary symptoms of pain and 
intestinal hemorrhage; it may even result . 
In no symptoms at all if it forms slowly 
enough. Laufman‘ has produced slow occlu- 
sion experimentally by placing a loop of 
cellophane snugly about the superior mes- 
enteric artery in dogs. After about four 
months the animals died from inanition 
and anemia. Examination of the bowel 
revealed a low grade enteritis with erosion 
of the villi and leukocytic infiltration of the 
remaining mucosa and submucosa. There 
was no infarction, but the subserosal ves- 
sels contained thrombi. The cellophane had 
gradually constricted and had produced 
sufficient fibroplastic reaction to choke off 
the vessel. The lesion in the bowel appar- 
ently was the result of chronic anoxia. 
Length of Time Occlusion Persists before 
Operation or Death. ‘The onset of gangrene 
depends upon several factors. For example, 
if depletion of the blood volume occurs 
rapidly (as in massive venous occlusion) 
death occurs before gangrene can super- 
vene. When a shorter segment of intestine 
is involved, the blood loss plays a less 
important réle and the deprived intestinal 
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wall becomes ready ground for bacterial 
invasion. Thus, gangrene is more apt to be 
found if a short segment is involved, and 
death occurs from perforation and peri- 
tonitis. It is, therefore, clear that the length 
of time an occlusion persists before opera- 
tion or death is not the sole factor in the 
production of gangrene. On the other hand, 
if the patient lives sufficiently long after 
the onset of hemorrhagic infarction, no 
matter what the cause, gangrene of the 
intestine will eventually set in. 

Length of Intestine Affected by the Occlu- 
sion. It is known from the work of Welsh 
and Mall that if more than 5 cm. of con- 
tracted small intestine in the dog (lower 
jejunum or upper ileum) be deprived of 
arterial blood supply, the segment will 
undergo infarction and gangrene. In shorter 
segments, the circulation is preserved by 
blood entering at each end through the 
intramural channels. Eisberg showed that 
the longitudinal inosculation of the intra- 
mural vessels is effective only for a distance 
of 5 cm. However, Donaldson! has re- 
cently pointed out that a somewhat longer 
segment of intestine can survive following 
venous occlusion alone than following 
arterial occlusion. He believes that this 
point can be of practical use following 
release of a strangulation when the surgeon 
is confronted with the question of whether 
or not to resect. Nevertheless, we are 
convinced that the presence of pulsating 
vasa recta in such a segment is not always a 
good criterion for viability. Every surgeon 
of experience knows of instances in which 
resection was not done because of the 
presence of pulsations in a strangulated 
segment, only to have the patient die 
postoperatively with gangrene of that 
segment. 


DIAGNOSIS 


Many writers have outlined what they 
considered to be symptoms more or less 
specific for mesenteric occlusion. Reich, in 
1913,)” presented a classification of symp- 
toms based on a statistical analysis. Vari- 
ous additions and some modifications have 
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been offered since that time. However, 
Whittaker and Pemberton? and Ross™ 
have expressed the opinion that the symp- 
toms of mesenteric thrombosis, insofar as 
they may be grasped, are those of acute 
intestinal obstruction, strangulation, rup- 
ture of a viscus or peritonitis. Our study 
has borne out this point of view. 

Pain was present in almost every case, 
though there was no uniformity in its 
nature. Almost every variety of abdominal 
pain was manifested and we were led to the 
conclusion that the character of the pain 
was of little significance in the early diag- 
nosis of the lesion. One distinguishing 
feature of the pain, perhaps, was the fact 
that in most cases it was agonizing, con- 
stant and usually overshadowed the vomit- 
ing. In ordinary obstruction, on the other 
hand, vomiting is usually the prime symp- 
tom. The variable character of the pain in 
our series was responsible for erroneous 
diagnoses of ruptured appendix, cholelithi- 
asis, intestinal obstruction, ureterolithiasis, 
ruptured peptic ulcer and peritonitis. 

Vomiting occurred in most cases. In some 
instances it preceded or accompanied the 
pain, while in others it followed the onset 
of pain. Bloody or “‘coffee-ground”’ vomi- 
tus occurred in only five cases (11.3 per 
cent). Fecal vomiting occurred in one case 
and led to an erroneous diagnosis of gastro- 
colic fistula. 

The occurrence of constipation or diar- 
rhea was by no means constant. Eighteen 
patients (41 per cent) complained of 
constipation, while five (11.3 per cent) had 
diarrhea. Melena or occult blood in the 
stools occurred in each of twenty cases in 
which tests for blood were done on the 
stools. Thirteen (65 per cent) of these were 
cases of venous mesenteric occlusion. 

Findings of shock were recorded in 


‘twenty (45.4 per cent) of all cases. Eight of 


the eleven cases of arterial occlusion in this 
group showed definite clinical signs of 
shock. Seven of nine cases of venous 
occlusion with infarction were in severe 
shock for variable periods before death, 
whereas only two of twenty cases of venous 
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occlusion without infarction displayed the 
shock syndrome. Shock was most pro- 
nounced in patients with arterial occlusion. 

Physical Examination. The tempera- 
ture in the early stages was subnormal or 
normal, except in those patients with an 
underlying septic process. Subnormal tem- 
peratures were usually associated with the 
initial shock of the occlusion, but later rose 
to from 101°F. to 106°F. The temperature 
rise was apparently the result of dehydra- 
tion, peritonitis and toxemia. The pulse 
rate was variable, though it was generally 
irregular and weak and varied from 98 to 
180 per minute. The blood pressure, as a 
rule, was low, although it did not reach 
shock levels until late in the course of the 
disease. Pallor and cold sweat varied in 
degree depending upon the amount of pain 
and shock. 

A rather constant finding was the moder- 
ate degree of abdominal tenderness as 
compared with the severity of the pain. 
However, there was no constancy in this 
series regarding the localization of what- 
ever tenderness existed. The tenderness to 
palpation shifted or was generalized. These 
findings often varied from day to day in the 
same patient. Palpation of an abdominal 
mass was recorded in twelve cases (27.2 
per cent). 

Distention occurred in only fourteen 
cases (32 per cent) of this series. Ten (23 
per cent) were cases of venous occlusion, 
and four (9 per cent) were of the arterial 
variety. Rigidity was recorded in only three 
cases (6.9 per cent), all of which were 
patients with arterial occlusion. 

Laboratory Findings. It is usually said 
that the leukocyte count in patients with 
mesenteric vascular occlusion is out of 
proportion to the apparent severity of the 
illness. The white cell count in most of our 
cases varied between 15,000 and 30,000 per 
c. mm. of blood. However, we wish to 
emphasize not only those cases in which 
the leukocyte count never rises over 9,000 


or 10,000, but also those early cases in 


which the white count has not yet begun to 
rise. In our series the leukocyte counts had 
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an extremely wide variation—4,000 to 
90,000. The neutrophiles usually numbered 
over 80 per cent. According to Hill and 
Stoner! and Harris and Feldheym™? the 
leukopenia in some cases is explained as a 
“‘leukocytic exhaustion” due to the absorp- 
tion of toxic products from the involved 
intestine. 

Hemoconcentration was noted in the two 
cases of venous thrombosis in which this 
determination was made. 

Flat roentgenograms were taken in six 
cases and were reported as negative in four. 
In two instances, the lattice pattern of 
small intestinal obstruction was noted and 
was of no direct value in making a diagnosis 
of mesenteric occlusion. 

Duration of Symptoms. We met with 
the same difficulties encountered by others® 
in tabulating the time between the first 
appearance of acute symptoms and ex- 
ploration or death. In many cases no such 
conclusion could be reached. Often the 
original mild symptoms were apparently 
due to some totally unrelated intra- 
abdominal disease. There was no apparent 
relationship between the duration of symp- 
toms and the severity of the lesion. In some 
cases with extensive infarction, symptoms 
were of very short duration. As closely as 
they could be estimated, symptoms refer- 
able to mesenteric occlusion varied in 
duration from four hours to two weeks. In 
general, the symptoms were of Jonger dura- 
tion in cases of venous occlusion. This was 
an interesting finding in view of the fact 
that in the experimental animal venous 
occlusion causes death faster than does 
arterial occlusion. This discrepancy can 
probably be explained by the assumption 
that the early symptoms in patients with 
venous occlusion were not the result of 
total occlusion of the superior mesenteric 
vein, but that this condition gradually 
appeared as the thrombus extended. 

Summary of Findings. Though we found 
no definite set of signs or findings pathog- 
nomonic for the disease, we were con- 
fronted with the following features: (1) The 
most outstanding feature was that, in 
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general, the clinical picture was that of an 
“abdominal emergency” most resembling 
intestinal obstruction or strangulation, 
although it was not typical of these condi- 
tions. (2) Pain was out of proportion to 
physical findings and usually persisted 
after antispasmotics or morphine were 
administered. (3) Shock was more pro- 
nounced than in most other abdominal 
conditions. (4) Melena or bloody vomitus 
occurred too late, as a rule, to be of diag- 
nostic aid; they were more common in 
patients with venous occlusion. (5) Unless 
some obvious etiological factor was elicited 
in the history it was almost impossible to 
distinguish clinically between arterial and 
venous occlusion. 

In this series, thirty cases (68 per cent) 
were unsuspected until operation or au- 
topsy. Careful study of the records led us to 
believe that this finding should be inter- 
preted as not so much a lack of diagnostic 
acumen on the part of the clinicians, as the 
fact that the signs of occlusion were over- 
shadowed by co-existing disease. Dunphy 
and Whitfield® brought attention to the 
fact that in 30 per cent of arterial cases in 
their series, the presence of coronary 
arterial disease or cerebral arteriosclerosis 
had rendered the patients moribund before 
the abdominal vascular accident occurred, 
while in 60 per cent of the venous group the 
terminal stages of cirrhosis of the liver or 
intra-abdominal sepsis were associated 
with an unrecognizable thrombosis of the 
mesenteric veins. In our series, nine pa- 
tients (64.3 per cent) with arterial occlu- 
sions and thirteen patients (43.3 per cent) 
with venous occlusions could be classified 
as moribund at the time the occlusions took 
place. These figures, then, must be con- 
sidered as the minimal mortality rate for 
these types of mesenteric vascular occlu- 
sion, for no therapy could have saved these 
patients. 


MORTALITY 


The mortality rate in this series coincides 
with that of other reported series. It was 
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go per cent (forty of forty-four cases) if all 
cases with necropsy findings of thrombi in 
the portal and mesenteric vessels are 
included. Nine patients were operated upon 
for symptoms referable to mesenteric occlu- 
sion with an operative mortality of 67 per 
cent. Three patients recovered following 
resection of eight, twelve and thirty inches 
of infarcted intestine, respectively. Of the 
six patients who died following surgery, 
two died on the operating table and the 
others died from one to nineteen days 
following operation. Concomitant findings 
in these cases at necropsy were pneumonia 
in one case and associated heart disease and 
other thrombotic phenomena in five. Three 
of these patients had thrombosis of the 
portal vein. 

Although one patient who recovered was 
not re-operated upon, and the evidence is 
equivocal, it is likely that this case was an 
example of spontaneous recovery of a small 
infarct. The patient was a female, age 
seventeen, who was operated upon for 
subacute appendicitis. Three days post- 
operatively the pulse became rapid, and a 
black stool (positive for blood) was passed. 
Though the clinical impression was that of 
a small intestinal infarct, conservative 
measures were followed (suction and par- 
enteral fluids). The patient’s condition 
improved rapidly within two days, and she 
was discharged apparently well nine days 
after the appendectomy. 

Some patients with mesenteric throm- 
bosis succumb to co-existing disease before 
infarction of the intestine can occur. Other 
patients survive attacks of mesenteric 
occlusion. Several such cases have been 
reported in the literature.'® Slow venous 
occlusion may not result in infarction of the 
intestine due to the establishment of 
collateral channels. In this series there were 
twenty cases of portal or mesenteric venous 
occlusion with no infarction of the intes- 
tine, in which death was either due to 
co-existing disease before infarction could 
occur or in which the thrombus developed 
so slowly that the circulation to the intes- 
tine was not embarrassed. 
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TREATMENT 


There is no doubt that resection is the 
only hope for patients with involvement of 
an appreciable Jength of intestine by 
infarction. However, there are two types of 
cases in which operation is of no value: (1) 
Cases in which all of the small intestine is 
deprived of blood supply, as in superior 
mesenteric occlusion; and (2) cases in 
which the patient’s general condition is so 
desperate (due to co-existing heart disease, 
toxemia or liver impairment) that any 
operative procedure is out of the question. 

On the other hand, we believe that many 
more patients with resectable lesions could 
be saved if proper preoperative and post- 
operative measures are carried out. Because 
of the severe shock due to blood and fluid 
loss, it is essential to correct the reduced 
blood volume and treat the shock before 
attempting surgery. The average sized 
blood transfusion of 500 cc. is of little or no 
value, as a rule. One must give massive 
transfusions to such patients in order to 
readjust the blood volume; transfusions of 
2,000 or 3,000 cc. are indicated preoper- 
atively. Because plasma volume is usually 
reduced to a greater degree than is the cell 
volume,’ plasma transfusions are also in 
order. 

When the shock is not very severe 
preoperatively, it may become so during or 
after an otherwise successful resection of a 
segment of infarcted intestine. This may be 
due to extension or propagation of a 
thrombus or the continued absorption of 
chemical and bacterial toxins which are the 
result of death of bowel tissue. To combat 
the postoperative propagation of thrombi, 
Murray” has advocated the administration 
of heparin during and after operation. 
Laufman* has shown experimentally that 
heparin should only be administered if 
resection has been carried out. If resection 
is not done, it is dangerous to administer an 
anticoagulant because of the added blood 
and fluid loss into the lumen and peritoneal 


cavity. 


Laufman, Scheinberg—Occlusion American Journal of Surgery QI 


Exteriorization, in our opinion, should 
only be carried out if the patient’s condi- 
tion becomes very critical during operation, 
or if there is an associated peritonitis. 


SUMMARY AND CONCLUSIONS 


Forty-four cases of mesenteric and portal 
occlusion are analyzed. Occlusion followed 
abdominal surgery in fifteen instances (34 
per cent), while twenty-nine patients (66 
per cent) developed the condition following 
various nonsurgical diseases. The pre- 
dominating etiological factors in this group 
were heart disease or infection in younger 
patients, and degenerative or malignant 
changes in older patients. The fifth decade 
had the highest incidence. Two cases of 
mesenteric arterial occlusion followed abla- 
tion of the lumbar sympathetic ganglia. 
There were eleven cases of arterial occlu- 
sion with infarction of the _ intestine, 
thirteen cases of venous occlusion with 
infarction and twenty cases of venous 
occlusion without infarction. The patho- 
logical physiology, as correlated with 
animal experiments, is reviewed. 

Though we did not find any definitely 
pathognomonic signs or symptoms for the 
condition, the most outstanding feature 
was the clinical picture of an ‘“‘abdominal 
emergency” most resembling intestinal 
obstruction or strangulation. Pain and 
shock were out of proportion to other signs. 
Nine patients (64.3 per cent) with arterial 
occlusions and thirteen (43.3 per cent) with 
venous occlusions could be classified as 
moribund at the time the abdominal 
vascular accident occurred. These figures 
must be interpreted as the minimal mortal- 
ity rate, inasmuch as no therapy could have 
saved these patients. Further, these figures 
help explain the appalling mortality rate 
ordinarily associated with the treatment of 
mesenteric vascular occlusion. 

The mortality rate in this series was 90 
per cent of all cases, while the operative 
mortality rate was 67 per cent of nine cases 
subjected to surgery. Replacement therapy 
with huge blood or plasma transfusions 
preoperatively and postoperatively, is em- 
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phasized. Heparin should only be adminis- 
tered postoperatively. 


The authors are indebted to the members of 
the surgical staff of the Michael Reese Hospital 
for the use of their cases, and to Dr. Otto 
Saphir, head of the Department of Pathology, 
Michael Reese Hospital. 
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STAPLETON, STATEN ISLAND 


HE treatment of varicose veins has 

long been a problem in this hospital. 

Our experience has indicated that 
phlebectomy using the Mayo stripper has 
been the method of choice in a particular 
group «. our patients. This has been so 
because of the impossibility of getting our 
patients, who are for the most part. mer- 
chant seamen, to return for the frequent 
follow-up examinations required when vari- 
cosities are treated by ligation and retro- 
grade injection. Also, in that group of 
patients who have had recurrences of vari- 
cosities after ligation and retrograde injec- 
tion, we find indications for phlebectomy. 

The technical difficulties of phlebectomy 
are due largely to the necessity of working 
on all sides of the extremity at one sitting 
and at the same time maintaining the 
strictest asepsis. In the past this has been 
accomplished only by having an assistant 
hold the extremity in a position that Is 
often awkward and strained. 

The recent work of Lemmon! in demon- 
strating that his flexible spinal needle could 
be maintained in situ safely for long periods 
has led us to extend this method to con- 
tinuous caudal peridural anesthesia for use 
in phlebectomy. Because of the selective 
affinity of the local anesthetic agents for 
sensory nerve roots, the patient suffers no 
pain but has enough muscular control and 
position sense in the lower extremities to 
co-operate with the operator in holding his 
legs in positions favorable for operative 
procedures. 

The disadvantage of caudal anes- 
thesia heretofore has been its short dura- 
tion. Because we have been able to prolong 
this type of anesthesia satisfactorily by 
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means of serial injections through a special 
apparatus, with the needle inserted through 
the inferior sacral hiatus into the sacral 
canal, we offer this method of anesthesia 
for the purpose of promoting further 
observations on the safety and the utility 
of the procedure. 

In 1901, Cathelin? described perisacral 
anesthesia in a series of articles. He con- 
ceived the idea of medicating the nerves in 
this position for various pelvic neuralgias. 
He demonstrated that extensive anesthesia 
could be produced by placing the prepara- 
tion outside the dura, that the dura was 
impervious to the anesthetic solution, and 
that there was no danger of direct action on 
the cord structures. Working with dogs, he 
showed that fluids when injected into the 
sacral canal rise by capillary action in the 
peridural space to a height in direct propor- 
tion to the amount of the preparation used 
and the speed of the injection. He showed 
further that when sufficient cocaine solu- 
tion was injected into the sacral canal of the 
dog, it resulted in complete anesthesia of 
the entire body. 

In 1911, Lawen and Gaza? found, by the 
use of colored solutions in epidural sacral 
injections, that the solution often ascended 
as far as the lower portion of the thoracic 
cord; while Muroya,‘ in a similar injection, 
found that the ascent of the fluid was often 
higher, even reaching to the cervical 
regions and into the skull outside of the 
subdural space. 

We have found that this type of anes- 
thesia may be continued for several hours if 
administered as a continuous peridural 
caudal block with injections made serially 
through this special apparatus. 
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The anesthesia begins in from ten to 
twenty minutes after the initial injection. 


The patient is placed in the prone posi- Operation about the lower extremities may 


tion and the skin over the sacral hiatus Is 


be started in from fifteen to twenty min- 


Fic. 1. Instrument for continuous caudal anesthesia. 1, Reflection of dura mater; 2, dorsum of sacrum; 3, 
second posterior sacral foramina; 4, sacral nerve trunk in caudal canal; 5, flexible stainless steel caudal 
needle (314 inch 19 gauge) B-p in caudal canal; 6, Luer-Lok connector; 7, distal coccygeal vertebra; 8, spe- 
cial noncollapsible rubber tubing with 1 mm. Jumen; 9g, 2 mm. rubber tubing; 10, 300 cc. graduated glass 
flask with rubber stopper containing 144 per cent metycaine in physiological saline; 11, glass tubing with 
filter on end; 12, 10 cc. Luer-Lok syringe; 13, B-D 470 v valve for aspirating and injecting local anesthetic; 
14, towel clip for breaking glass ampoule; 15, stilet for caudal needle; 16, 5 cc. ampoule with 20 per cent 


metycaine; 17, skin wheal needle (24 gauge). 


prepared. A skin wheal is raised with 
metycaine or novocaine infiltration and the 
flexible spinal needle is introduced into 
the sacral canal. The rubber tubing with 
the Luer-lock attachment is connected 
securely to the needle and the other end 
of the tubing is brought over to a side 


anesthetic table as the patient turns to. 


assume the position for operation. Through 
the distal end of the tubing, 60 to 80 cc. of 
I per cent metycaine are injected slowly 
into the peridural space. 


utes. The anesthesia from the initial injec- 
tion lasts from thirty minutes to one hour 
and a half. In the event the operation 
requires more time, other injections into 
the peridural space are given at a frequency 
and in a quantity depending on the reac- 
tion of the patient. In so far as possible the 
feelings of the patient should be anticipated 
by the anesthetist and subsequent injec- 
tions made accordingly. We have found 
that these patients usually require a second 
injection of 20 to 30 cc. of the anesthetic 
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agent within forty minutes to one hour 
after the first injection. This may be 
repeated every thirty minutes for an 
indefinite period. 


SYSTEMIC EFFECTS 


The systemic effects are about the same 
as would be expected from an infiltration of 
the same amount of this anesthetic agent 
locally. In some cases the blood pressure 
rises about 15 mm. of mercury and in other 
cases it falls about the same amount. The 
pulse and respiration show minimum 


changes. The patient is able to move his. 


lower extremities throughout the opera- 
tion; some notice a diminishing muscular 
power as the agent infiltrates the anterior 
roots. 

The patients are able to eat their meals 
on the day of operation. Water may be 
given to them in limited quantities by 
mouth during the course of a long proce- 
dure. In only an occasional case is a 
vasoconstrictor drug such as ephedrine 
necessary to fortify the blood pressure. 


ADVANTAGES 


We believe that this method has all of 
the advantages of spinal anesthesia without 
any of the disadvantages. Through this 
method we are able to get the patient to 
co-operate with the operator in shifting and 
holding positions necessary for the removal 
of long and tortuous varicosities that often 
circle the extremity. We have already used 
this method with our obstetrical service 
in the production of anesthesia throughout 
all stages of labor in sixty-five cases.*® 
The longest surgical procedure for which 
this method was used was four hours 
and the shortest was two hours. The 
highest dosage of the drug metycaine in a 
I per cent solution was 265 cc., and this was 
used in the four-hour case. The anesthesia 
in our patients did not extend above the 
umbilicus. To date we have used this 
method for twenty surgical patients with 
satisfactory results in all of them. Most of 
these patients either had bilateral phle- 
bectomies or bilateral hernioplasties. How- 


ever, we have found the procedure worked 
satisfactorily in an appendectomy, a pro- 
longed operation about the anus in which 
plastic repair was necessary and in a 
vaginal hysterectomy. 

The following are given as illustrations: 


CASE REPORTS 


Case 1. J. C., No. 98769. This man, a 
merchant seaman, presented himself for treat- 
ment of varicosities of long duration in both 
legs. He had been treated twice previously with 
operative procedures in the femoral regions, the 
latter of which was ten years ago. Examination 
revealed extensive, large, dilated, and tortuous 
veins in both thighs and legs. The deep venous 
circulation was found to be adequate and 
operation was advised. The anesthesia was in- 
duced by the injection of 65 cc. of 1 per cent 
metycaine solution into the sacral canal. 
Fifteen to 30 cc. were injected every twenty to 
forty minutes until the close of the operation 
four hours later. The blood pressure at the 
beginning of the anesthetic was 125/60 
dropping to 110/60 at its close. The pulse 
remained at 80 throughout. During the first 
thirty minutes of the operation, which began 
ten minutes after the start of the anesthetic, 
the patient was able to localize the site of the 
operation and to determine if incision or 
suturing was being performed. He had no pain. 
After the first thirty minutes he could no longer 
localize the site of the procedure but was able 
to move his extremities at will. For incisions in 
the popliteal spaces he was able to rotate the 
extremities internally and hold them in position 
until that part of the procedure was completed. 

Case u. No. 98719. This man, a merchant 
seaman, came for treatment of extensive vari- 
cosities of ten years’ duration of both lower 
extremities. He had no previous treatment but 
had decided to seek relief because of marked 
increase in the size and extent of the dilated 
veins during the six months prior to admission. 
Examination revealed that the great saphenous 
veins and many of their tributaries on both 
lower extremities were enlarged and tortuous. 
The deep circulation was found to be adequate 
and operation was advised. The anesthesia was 
induced with 30 cc. of eucupin dihydrochloride 
in a 0.2 per cent solution and 40 cc. of 1 per 
cent metycaine solution. As insufficient anes- 
thesia resulted in fifteen minutes, 15 cc. of 
I per cent metycaine were added. Within 
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another fifteen minutes the anesthesia was 
complete and was maintained with a total of 
180 cc. of metycaine for two hours. The blood 
pressure and pulse remained at the preoperative 
level throughout. 

Case ur. E. N., No. 98890. Phlebectomy 
was performed in this instance. The anesthesia 
for this patient was induced with 80 cc. of 1 per 
cent metycaine and was maintained for two 
hours with a total of 190 cc. 


CONCLUSION 


Continuous caudal anesthesia is a logical 
application of Lemmon’s serial spinal anes- 
thetic technic to continuous caudal block 
and may prove to be useful in a variety of 
procedures. 
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PASSIVE motion under anesthesia is occasionally employed to break up 
adhesions. It is of the greatest value where the cause of restricted motion is 
not in, but about, the joint, and here it should be used only with caution, 


and by an operator with experience. 


From “A Manual of the Treatment of Fractures” by John A. Caldwell 


(Charles C. Thomas). 
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INCISIONAL HERNIAS FOLLOWING GALLBLADDER 


OPERATIONS 


Gaston A. CARLUCCI, M.D. 
Assistant Clinical Professor of Surgery, School of Medicine, Columbia University 
NEW YORK, NEW YORK 


412 patients with gallbladder disease 

both acute and chronic, operated 
upon in the First Surgical Division at 
Bellevue Hospital during the past twenty 
years and on: whom accurate follow-up 
records were available for at least a year 
but in the majority well over two years. 


ie paper is an analytical study of 


TABLE I 
ANALYSIS OF 412 GALLBLADDER CASES WITH REFERENCE 
TO INCIDENCE OF PCSTOPERATIVE HERNIA 


Per- 
Pa- | Oper- |tHernia| cent- 
tients | ations age 
Right rectus splitting incision 
Acute cholecystostomy........ 24 6 | 25 
Acute cholecystectomy........ 25 4 16 
Chronic cholecystectomy....... 263 29 II 
Transverse incision 
Acute cholecystostomy........ I 
Acute cholecystectomy........ 3 o o 
Chronic cholecystectomy....... 28 3 10.7 
Oblique or subcostal incision 
Chronic cholecystectomy....... 16 
Kammerer incision 
Acute cholecystectomy........ I ae I |100 
Chronic cholecystectomy....... 18 4 
Reverse Kammerer incision 
Chronic cholecystectomy....... 7 ciate 2 28.5 
Right angle incision 
Acute cholecystectomy........ I 
Chronic cholecystectomy....... 3 Sats a 66 
303 | 303 | 51 | 12.0 
Double operations 
Acute cholecystostomy followed 
by acute or chronic cholecys- 
412 | 431 | 50 | 14.3 


For the purpose of analysis the cases 
were divided into the acute and chronic, 
whether a simple cholecystostomy or chole- 
cystectomy was done, whether an ostomy 
was followed by an ectomy, the types of 
incision used, the sex, age, general condi- 
tion at the time of operation, postoperative 
complications, etc. 
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Table 1 is self explanatory and divides 
the cases according to the incision, the 
acuteness of the disease, the number of 
hernias and the relative percentage. 

As can be noted there were 393 cases 
with fifty-one postoperative hernias, a 
percentage of 12.9 per cent. If to this group 
nineteen other patients are added who 
underwent two operations on our service, 
we have a hernia incidence of 14.3 per cent 
in 412 patients. If, however, we calculate 
the number of operations, we have 431 with 
a percentage of 13.6 per cent. 


TABLE II 
ALL TYPES OF INCISIONS OF GALLBLADDER OPERATIONS 

Per- 
Her- | cent- 
ients| nias | 

Acute cholecystostomy......... 25 6 | 24 
Acute cholecystectomy.........| 30 5 | 16.6 

Chronic cholecystostomy....... 3 
Chronic cholecystectomy....... 335 | 40 | I1.9 


The highest incidence of hernias was in 
the acute ostomies done through a split 
rectus incision, and the Kammerer and 
reverse Kammerer incision in either the 
acute or chronic cases also seemed to leave 
a weak abdominal wall. In a small group of 
oblique and transverse incisions the per- 
centage of postoperative hernias was low. 
The oblique or so-called subcostal incision 
used in sixteen patients resulted in no 
hernias and only three appeared in the 
transverse incision group. In the nineteen 
patients who had a cholecystostomy fol- 
lowed later by a cholecystectomy (both 
done on our division) the incidence of 
postoperative hernia was 21 per cent. Con- 
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sidering the fact that these patients were 
quite sick, I believe the percentage is not 
unusually high. 

Grouping the cases according to Table 11 
there were twenty-five acute cholecystos- 
tomies with six hernias all through a right 
split rectus incision. 


TABLE 
Age | Sex Complications Hernia 
77 M_ |! None Bulge at 6 mos., 
at I yr. 
63 M_s! None At I yr. 
73 F | None In a few mos. 
65 F | Hadasthma; drained | At 14 mos. 
3 mos. 
64 M_ | None At I yr. 
62 F | Had bronchiectasis; | At 2 mos. 
bronchopneumonia 


There were thirty acute cholecystec- 
tomies with four hernias in the split rectus 
group and only one done through a Kam- 
merer incision. 


TABLE Iv 
Age Sex Complications Hernia 
62 F Bad wound infection | Large at 1 yr. 
60 F Bad wound infection; | At 18 mos. 
bronchopneumonia; 
disruption of wound; 
secondary sutures 
33 F Two large drains; in-| 1 mo. after 
fection; partial sepa-| discharge 
ration of wound 
62 F Bad infection At I yr. 
47 F Catheter drainage At 8 mos. 
(Kammerer) 


There were three chronic cholecystos- 
tomies none of which had any abdominal 
wall weakness. There were 335 chronic 


cholecystectomies with forty hernias. In 


the split rectus group there were twenty- 
nine, in the transverse there were four, 
Kammerer four, reverse Kammerer two 
and right angle incision two. 

A. Split Rectus Group. There were 
twenty-nine of these, fourteen of which 
without any apparent cause developed 
hernia. The others are listed as follows: 
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TABLE v 
Age Sex Complications Hernia 
Split rectus group: 
63 M | (Wasacardiac); pneu-| At 6 mos. 
monia 
45 F | Separation of wound | Large at 18 
mos. 
36 M | Wound infection; | At 3 mos. 
pneumonia 
4! F | Bronchitis At 8 mos. 
52 M | (Extremely stout) At 4 mos. 
53 M | Bronchopneumonia; | At 1 yr. 
suppurative pleurisy 
62 M | Catheter drainage; | At 1 yr. 
bile drained 4 mos. 
40 F | Bronchopneumonia At I yr. 
35 F | Bronchitis At 8 mos. 
57 M | Bad wound infection; | At 8 mos. 
diastasis 
43 F | Drained 4 mos. At I yr. 
54 F | Bad wound infection | Large at 2 yrs. 
43 F | Bad wound infection | At 6 mos. 
47 M |} Bad wound infection | At I yr. 
44 M | Disruption of wound; | At 8 mos. 
secondary sutures 
Transverse incision 
group: 
45 F | None At 6 mos. 
42 F | Bad infection; bron- | Large at 2 yrs. 
chopneumonia 
50 F | None At 3 mos. 
Kammerer incision: 
48 F | None At 8 mos. 
38 F | (Was acardiac); pneu-| At 6 mos. 
monia 
590 F | (Very stout); had stab | At 3 mos. 
wound drainage 
47 F | Catheter drainage; |At 8 mos. 
wound infection 
Reverse Kammerer 
incision: 
54 F | Wound infection At 8 mos. 
55 M | None At I yr. 
Right angle incision: 
56 M | Wound infection Large bulge at 
2 yrs. 
48 M | Wound infection Bulge at 4 
mos., hernia 
at 8 mos. 


There were about twice as many women 


as men on the list of postoperative hernias 
but that is about the proportion as to sex 
found in the group as a whole. As to age, 
the youngest patient in our series was a 
young lady of eighteen who required 
an acute cholecystostomy followed by a 
chronic cholecystectomy one year later. 
The oldest was a man seventy-seven who 
had an acute cholecystostomy. 

Studying the follow-up records carefully, 
it was found that in at least three cases, in 
which a definite weakness of the abdominal 
wall was noted in the first six months, all 
three apparently seemed to regain the 
muscular tone and even after three years 
there was no evidence of a hernia. Six 
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women were found to have become preg- 
nant shortly after their operation; one was 
pregnant at the time she was in the hospital 
and none of them developed hernia. 

There were eleven patients who had stab 
wound drainage with complete closure of 
the original incision. Only one, a very stout 
individual, developed a hernia. However, 
all eleven cases were chronic. 

There were five cases of disruption three 
of which required secondary sutures. All 
were sick patients with other complications 
but the sickest of all, a diabetic patient, 
who had two operations an ostomy and 
then an ectomy two months later, had a 
solid abdominal wall eighteen months after 
the second operation. Another case, that of 
a simple ectomy was also solid after 
eighteen months. The other three had large 
hernial defects (60 per cent). 

There were twenty-six patients who 
developed pulmonary complications rang- 
ing from a simple bronchitis to lobar pneu- 
monia and in one case even suppurative 
pleurisy. Some of these cases also had other 
complications: cardiac, wound infection, 
etc. At any rate, twelve out of the twenty- 
six developed hernias (46 per cent). 

An attempt was made to evaluate the 
importance of wound infection in the 
production of hernias. Although the case 
histories were carefully studied, I doubt if 
the percentage is absolutely accurate as it 
was difficult sometimes to determine if a 
patient was really infected or not. The 
description of the type, quantity of dis- 
charge and whether the patient stayed in 
bed over a certain period of time according 
to the acuteness of the disease were taken 
into consideration. 

There were forty-one patients whose 
only complication was a wound infection. 
Eleven of these developed definite hernias 
(26 per cent). 


COMMENT 


In spite of the fact that a fairly large 
group of gallbladder cases (412) including 
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their follow-up records were carefully 
studied, no definite conclusion could be 
arrived at as to relative value of the inci- 
sion used in relation to postoperative 
hernias, due to the fact that there was such 
a large number of operations done through 
a split rectus incision and so relatively few 
done through the other incisions. 

It seems apparent, however, even with a 
small series that the subcostal or transverse 
incision leaves the abdominal wall fairly 
strong and less apt to bulge. In my opinion 
these two incisions should be the ones to 
use in most subacute or chronic cases. 

That wound infection is a definite factor 
in the production of abdominal hernia is 
again brought out in our series. It appar- 
ently just doubles the incidence in compari- 
son to the clean cases. 

The same is true of pulmonary complica- 
tions. These, too, demonstrated that pa- 
tients with bronchitis, bronchopneumonia, 
lobar pneumonia, etc., were twice as apt to 
get hernia as the patients with no respira- 
tory troubles. 

Pregnancies, seven cases in our series, 
apparently had no deleterious effect on 
wound healing as none of the cases devel- 
oped hernia. 

It is interesting to note that in spite of a 
careful analysis no adequate reason could 
be found for the production of approxi- 
mately half of the hernias. No analysis 
could be made as to the comparative value 
between silk and catgut as the operative 
histories were not complete enough in this 
respect. 

The 412 patients were operated upon by 
the whole surgical staff of the First Surgical 
Division at Bellevue Hospital including the 
resident and house surgeons and give a very 
composite picture of the results in a large 
municipal hospital. 

Gratitude is expressed to the former Direc- 
tors and the present director, Dr. C. J. Mac- 
Guire, and the other members of the attending 
staff for the privilege of allowing me to use the 
records in making this analysis. 
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FREE SKIN GRAFTS VERSUS FLAPS* 
IN SURFACE DEFECTS OF FACE AND NECK 


Jacques W. Matiniac, M.D. 
NEW YORK, NEW YORK 


HE purpose of this article is to review 

the factors which determine the selec- 

tion of a procedure of choice for resur- 
facing skin defects on the face and neck. 


This discussion is limited to the face and 
neck because of the special requirements 
which must be taken into account in these 
regions. Thus, while extensive scars on 


A 


Fic. 1. A, scarring of neck following skin loss from a virulent streptococcic infection. The 
tube flaps on arm and chest outlined elsewhere for the repair of the neck defect were 
inadequate, too small and improperly placed. The use of a tube flap is unjustified in 
this case because of the number of operative stages which would be required. B, follow- 
ing excision of the scarred area the skin defect was covered by thick split graft, 0.024 
of an inch in thickness. This type of graft generally provides a covering of acceptable 
color and a satisfactory neck contour. When some retraction of the graft takes place 
it is indicated to add a skin graft of greater thickness, a free full thickness graft 
preferably. A good take of these grafts necessitates a thorough immobilization under 


appropriate pressure. 


It is agreed that early and permanent 
covering of a cutaneous defect is required 
for good health, function and comfort. The 
difficulty is to choose the most suitable 
method for each individual case. What are 
the reasons which govern the choice be- 
tween free grafts and flaps for the restitu- 
tion of a given part? 


concealed body areas can often be left 
unattended, even limited skin losses on the 
face must be resurfaced, both for appear- 
ance sake and because of the danger of scar 
formation around the facial cavities with 
consequent distortion. The color and tex- 
ture of the skin graft are also problems of 
great importance here. 


*Read at the Annual Meeting of the American Society of Plastic and Reconstructive Surgery, Boston, 
Massachusetts. 
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In planning the reconstruction, deter- 
mination of the real tissue loss is the first 
step. Accuracy in selecting and outlining 
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stages required in the use of flaps, for 
example, demand a measure of economic 
security in the patient. 


A 


Fic. 2. A, radiodermatitis of neck and lower cheeks in woman of forty, with atrophy of skin and 
patchy pigmentation, following prolonged x-ray irradiation for removal of hair. The skin is 
leathery in spots with cracks tending to ulceration. The danger of malignant degeneration is 
sufficiently great to favor excision. B, appearance of the skin graft two months after surgery. 
Excision of the involved area was done along the mandibular border in the concealed area of 
the neck. A free skin graft, 0.024 of an inch in thickness, taken from the abdomen, covered the 
defect. Free skin grafts in this area are difficult to immobilize and require particular attention 
to adequate pressure and immobilization. Thorough immobilization requires inclusion of the 


head and chest into the dressing. 


the required skin will depend on the preci- 
sion with which the amount of loss is 
defined. 

In addition to technical considerations, 
the patient’s mental attitude, financial 
status, sex and age must guide the choice of 
procedure. We must treat the patient first 
and the deformity second. 

Mental Attitude. Guarded opportunism 
is an Important consideration in reparative 
surgery; and in this the patient’s psycho- 
logical outlook must play a part. Often the 
surgeon is called upon to decide whether 
certain risks should be taken in order to 
attain an ideal outcome, or whether an 
inferior procedure should be selected with 
less risk. The patient’s attitude toward his 
deformity should influence this decision. 

Financial Status. Financial considera- 
tions also play a part in the choice of proce- 
dure. The numerous, protracted surgical 


Sex. The sex of the patient presents 
certain obvious considerations. For exam- 
ple, flaps from the neck and upper chest, 
acceptable in men, are usually contraindi- 
cated in women who expose these regions to 
a greater degree. On the other hand, fore- 
head flaps are more feasible for women than 
for men, because of the greater ease of 
concealment by the hair. Of course these 
are not absolute rules. 

Age. The problem of age is important. 
Protracted procedures require stamina 
and co-operation. Neither is usually found 
in the very old or the very young patient. 
As a rule, therefore, the shorter and 
simpler skin-grafting procedures are em- 
ployed in early and late life. 

This does not mean that necessary recon- 
struction should be postponed in children. 
Delay in removing scars during the period 
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of growth is often responsible for secondary 
deformities, due to maldevelopment of the 
bones of the facial skeleton and for serious 
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growth. Witness the many cases of mal- 

development of the nose, chin and orbit due 

to injury and scar pressure in childhood. 
In addition to the foregoing considera- 


psychic disturbances. The profession as a 


TABLE I 


FREE SKIN GRAFTS AND FLAPS 


Type of Skin 
Graft or Flap 


Donor Area 


Type of Defect 


Surgical Procedure 


End Result 


Thin (Thiersch) 
and thick split 
grafts 

Thickness: 0.008 to 
0.026 inch 


Abdomen; thigh and 
buttock; lateral 
chest; back 


Granulating areas 
(thin grafts); mu- 
cous membrane loss 
in facial cavities; 
clean skin losses on 
face and neck (thick 
grafts) 


Any sharp skin graft 
knife stretched 
skin; Padgett’s der- 
matome most indi- 
cated for cutting 
large sheets of skin 


Color and texture im- 


prove with thickness; 
drawback; pigmenta- 
tion; easy take 


Full thickness | Retro-auricular and 


grafts 


upper eyelid grafts; 
(best for limited 
losses on face); arm 
(inner aspect); su- 
praclavicular; abdo- 
men; hair-bearing: 
(eyebrows and scalp) 


Loss of eyelid and eye- 


brow; limited losses 
on cheek and nose; 
neck: excessive 
contraction of thin- 
ner grafts 


Careful dissection 
with knife, eliminat- 
ing all fat; thorough 


immobilization under 


proper tension and 
pressure 


Best cosmetically and 


functionally; more 
elaborate take 


Small deep grafts 
(Davis). Include 
part of derm. 


Abdomen; lateral 
chest; upper thigh 


Clean granulating 
wounds (except on 
exposed parts) 


By raising skin with 
straight needle and 
slicing off top of cone 


Poor cosmetically ; easy 


take 


Derma—full skin 
without epithe- 


lium; for subcu- | 


taneous use only | 


Abdomen; lateral 
chest 


Depressed areas of 
face—to restore con- 
tour 


Prepared by shaving 
off epidermis with 
razor; used single or 
in few layers, with or 


Absorbs about 50 per 


cent—corresponding 
overcorrection neces- 
sary; easy take 


| 


without fat 


Local flaps 
head, cheek, nose| nose, 
and neck chin 


|Near skin loss: fore-| Loss on forehead, 
cheeks, _ lips, 


Outlined with proper | Excellent in color and 
length, width and| texture; easy take 
thickness to assure 
adequate blood sup- 


ply 


Flaps from die-téddionen: lateral |Loss on nose, cheek | Flaps transferred di- | Good in color and tex- 


tance _ chest; upper chest; and neck 


arm—inner aspect | 


rectly or through in-| ture, although often 
termediate host-fore-} too thick 
arm; flap to be de- 
layed if blood supply 
uncertain 


whole is not yet sufficiently alive to the 
preventive value of reparative surgery in 
childhood. Too many physicians still be- 
lieve that an mjured part should not be 
skin grafted until it 1s fully developed. As a 
rule the contrary is true. Unless the 
constituent elements of the injured part are 
in proper alignment, the underlying struc- 
tures will suffer during the period of 


tions, the selection of a skin covering must 
be guided by the characteristics of the 
various free grafts and flaps now in use. 
There are three main groups (Table 1): 


I. FREE SKIN GRAFTS 


The main advantage of free skin grafts 
over flaps is the saving of time and expense 
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in their application. However, their useful- 
ness on face and neck must be appraised in 


the light of the end result. 
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carded in favor of the thicker split graft 
(about 50 per cent of skin thickness) to 
prevent excessive contraction. I have had 


Fic. 3. A, burn scars of face and neck in a girl age seven, with obliteration of the neck contour and recession of 
chin, due to scar contracture. B, reconstruction at first consisted in the preparing of a tube flap from lateral 
chest which was transferred to the left cheek and chin; subcutaneous fat taken with the flap corrected the 
depressed areas. c, the burn scars on the neck were not repaired until the age of eighteen, by a thick split 
graft (0.024 of an inch). The graft shown above is two months old and is abundantly pigmented. The con- 
tour of the neck, however, is satisfactory and is superior to the one which might have been obtained by a 
flap. The color of the graft i is gradually improved and is approaching that of the surrounding area. Economic 
circumstances of this patient also favored a shorter procedure for the rebuilding of the neck. 


A. Thin Grafts. Thin (Thiersch) grafts 
should not be used for permanent resurfac- 
ing of the face or neck because of their poor 
color and pronounced tendency to contract. 
They are pale, frequently pigmented, and, 
more often than not, wrinkle and contract 
when applied to areas without a solid base, 
such as cheeks and neck. Even as lining for 
the nasal cavities, sulcus of mouth, and 
orbit, the very thin graft should be dis- 


to re-operate cases of nasal atresia in which 
obliteration of the cavity recurred as a 
result of the use of too thin a graft. Where 
appearance or contracture is immaterial, 
the thinner grafts can of course be used. 
Thin grafts have a definite use as a 
temporary wound covering to be replaced 
later by a thicker graft or flap. This early, 
temporary resurfacing of wounds is prov- 
ing its great value in war injuries, for it 
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saves time, promotes recovery and prevents 
infection. 


B. Thick Split Grafts. The use of this 
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they are not able to give, namely, perfectly 
matching color and texture. 
My personal experience with these grafts 


Fic. 4. A, lupus of ear and cheek of about thirty years’ duration, with malignant degeneration of auricle, 
following prolonged treatment by various physical and chemical agents. B, auricle amputated, Iupus area 
of cheek widely excised and covered by a thick split graft. There has been no recurrence of either Iupus or 
malignancy since surgery was performed nine years ago. The use of a full thickness graft would provide 
a better color, but its use was contraindicated because of the presence of an active local lesion and the 
possibility of recurrence. Wide excision, followed by skin grafting, is the procedure of choice, in the 
treatment of lupus cases unaffected by conservative therapeutic measures. 


graft, first popularized by Blair,' has been 
greatly increased by Padgett’s dermatome.? 
This instrument has made large quantities 
of skin available from areas from which it is 
not readily procurable by other means. As a 
result we can take larger and thicker inter- 
mediate grafts, which look better and 
contract less. (Figs. 1, 2 and 4.) 
Undoubtedly, this instrument will con- 
tribute to the popularization of skin graft- 
ing among many who have heretofore 
neglected the early resurfacing of wounds 
because of inexperience with a skin graft 
knife. However, the fact that these grafts 
are easily procured and “‘take”’ better than 
full thickness grafts is no reason for using 
them indiscriminately about the face and 
neck. We should not look to them for what 


has been disappointing in a number of 
cases. Although they look better than thin 
grafts and their “‘take” is more or less 
certain, as a rule their color is not good; 
quite frequently they are conspicuously 
pigmented. This pigmentation is a great 
cosmetic flaw because, once developed, it 
rarely disappears completely. (Fig. 3.) 

Thick split grafts do best in areas with a 
resistant base, like the forehead and chin. 
On the forehead especially, they are useful 
for resurfacing the source of a flap. 

Since Padgett’s dermatome has made 
large intermediate grafts so easily avail- 
able, they have proved valuable for the 
quick recovering of large skin defects of the 
neck. However, the color and texture of 
the skin are seldom completely satisfactory 
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in the central portion of the neck over the 
larynx and on the cheeks in the vicinity of 
the mouth. 


nor do they often compare favorably with 
the end result of a good flap. Here is a case 
in which economy of time and risk must be 


Fic. 5. X-ray burn of cheek with atrophy and telangiectasis following treat- 
ment for epilation in woman of twenty-four. A, six years after beginning of 
treatment an ulcer appeared on the right cheek which proved to be of malig- 
nant nature (squamous cell epithelioma). The entire area was widely excised 
and temporarily covered by a skin graft. B, a year later the resulting defect of 
the cheek was reconstructed by rotation of skin from the neck. To correct 
flatness of cheek a dermal graft was inserted subcutaneously but had to be 
removed because of excessive pressure. In this case the quality of the shifted 
skin was not good enough to sustain the pressure of an underlying dermal 
graft. c, a tubed pedicle flap from the arm fulfilled the indication in a satis- 
factory way. A safe transfer of the flap into the irradiated area required con- 
siderations relative to its blood supply: longer delaying and double pedicle. 
p, end result showing normal contour of reconstructed cheek, also corrective 


rhinoplasty. 


C. Full Thickness Grafts. The full thick- 


weighed against the cosmetic end result. 
ness graft is the preferred one of the free 


(Figs. 1 and 2.) 


In addition to the often unsatisfactory 


, color of these intermediate grafts, they are 
inclined to contract, sometimes markedly, 
requiring secondary grafting with full 
thickness skin. This is most likely to occur 


grafts for cutaneous covering on the face and 
for the lining of flaps. Cosmetically as well 
as functionally, it is superior to all others. 

The subcutaneous tissue which these 
grafts develop in fair amount provides ful- 
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ness and mobility. They are more difficult 
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Free skin from the inner aspect of the 


to apply, sometimes blistering and showing arm is a second choice. For larger defects 


areas of necrosis in difficult regions; but, 


on the forehead, a free full thickness graft 


Fic. 6. A, upper lip, hard palate and part of nose were removed for squamous 
cell epithelioma. B, hair bearing pedicle flap from cheek and upper neck, lined 
by a free full thickness graft, for reconstruction of lip. Distal end of flap trans- 
ferred to the left corner of the defect. c, end result showing good contour of 
lip. Nasal prothesis was provided following total amputation of nose because 


of recurrence of malignancy. 


with the proper technic, they are employed 
successfully for the reconstruction of most 
areas of the face, notably the eyelids, eye- 
brows, nose and cheeks. 

Particularly useful for these parts, be- 
cause of excellent texture and color, are the 
full thickness grafts obtained from behind 
the ear, the upper lids and the supra- 
clavicular region. These grafts, if available 
in sufficient amount from both sides, permit 
the grafting of fairly large surfaces. The 
donor area can usually be closed at once. 


from the abdomen is preferable to an 
intermediate graft when color and texture 
count more heavily. The full thickness skin 
from the posterior aspect of the breast can 
readily be applied to the face in selected 
cases. The skin is thin, and usually pale, 
often matching that of the face in light 
complexion. 


II. SKIN SHIFTING AND ROTATION 


The simplest procedure for the repair of a 
skin defect, wherever located, is undermin- 
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ing and advancement of the surrounding 
normal skin to close the defect without 
tension. To facilitate advancement of the 
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ranted by the superior end result. This 
method is contraindicated when the defect 
is In the vicinity of a facial cavity, and the 


—— 


Fic. 7. A, post-traumatic partial loss of skin of upper lip. s, 


reconstruction by similar procedure as illustrated in Figure 6. 
Descending pedicle flap from lower cheek was used to cover 
skin loss of upper lip. No lining was required. 


undermined skin, relaxation incisions are 
often used, permitting a wider range of rota- 
tion. Sometimes it requires several stages to 
cover a defect by this method, depending 
upon the elasticity of the skin. 

The advantages inherent in the use of 
this procedure on the face are not suffi- 
ciently appreciated. Sometimes skin of 
different color and texture is transferred to 
the face when skin neighboring the defect 
could be used. The extra-operative stages 
required for this procedure are often war- 


attempted closure would produce traction 
and distortion. (Fig. 5B.) 


III. LOCAL AND DISTANT FLAPS 


Tubed and pedicle flaps have numerous 
absolute indications in the repair of surface 
defects of the face and neck. In such cases, 
skin grafts cannot be substituted for them. 
Indications for their use are as follows: (1) 
When there is a loss of skin and subcutane- 
ous tissue (Fig. 5); (2) when Iiming as well 
as covering must be provided for defects 
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employed, an attempt should be made to 
close the resulting defect by mobilization 


of the surrounding skin, thereby obviating 


involving nose, cheek or lip (Figs. 6 and 7); 
(3) in areas with poor blood supply and 
exposed bone or cartilage. 


Fic. 8. a, burn scar of neck m young child with strings extending from chin 
to chest causing retraction of chin and obliteration of neck contour. 
Thiersch grafting of the burned areas done elsewhere in a few stages. B, 
contour of neck restored by the use of a tube pedicle flap from lateral 
chest. Color and texture of the skin is good and cannot be surpassed by 
any other graft. Note that the excessive subcutaneous fat which often 
increases with age partly obliterates the normal contour. Removal of this 
fat is indicated during the adult age. 


In order of their importance, the main 
donor areas for these flaps are forehead, 
cheek, arm, abdomen and thorax.*® 

Forehead flaps have a special usefulness 
in the reconstruction of nasal defects; they 
are superior to any distant skin in color and 
texture. To avoid conspicuous scarring, I 
prefer the temporal flap outlined hori- 
zontally under the hairline. When this ts 


the necessity for a free graft. The abundant 
blood supply of forehead flaps permits their 
transfer in a minimum time. 

Ascending and descending flaps from the 
cheek may be used for reconstruction of the 
lip, especially in men, and for the recon- 
struction of the nostrils and nasal tip. (Figs. 
6 and 7.) Small flaps from the nose, particu- 
larly from the lateral wall, can be 
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utilized advantageously for small losses of 
nostril. 

Horizontal flaps from the neck, with 
incision placed in the natural fold, are 
suitable for use about chin and mouth. 
This same flap, extended toward the mas- 
toid area, provides excellent skin for larger 
losses of the nose and para-orbital region. 
The color of the skin is second only to that 
of facial flaps. 

Tubed flaps from the inner aspect of the 
arm still have frequent indications in the 
repair of nose and cheek, especially when 
skin from forehead and neck is not avail- 
able. (Fig. 5.) 

The acromiopectoral flap has not good 
color and should be used only when other 
flaps are unavailable. It is definitely in- 
advisable in women. 

Although there has been a recent trend 
toward substitution of split grafts for flaps 
on the neck in order to reduce the time of 
repair, this is not always advisable. Espe- 
cially in young women, the cosmetic factor 
must be given due weight. From this stand- 
point, the abdominal flap, or the flap from 
lateral chest transferred on wrist, provides 
a better skin covering. (Fig. 8.) 


SUMMARY AND CONCLUSIONS 


1. The procedure of choice for resurfac- 
ing skin defects on the face and neck must 
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be determined by the patient’s age, sex, 
psychology and finances as well as by 
technical considerations. 

2. While thin free grafts take easily and 
quickly, their color is not always good and 
they tend to contract. Full thickness grafts 
are the only ones which should be employed 
as a covering on the face. 

3. Skin shifting and rotation is the sim- 
plest method for the repair of skin defects 
and provides perfectly matching skin. Its 
use is limited in the vicinity of facial 
cavities where the attempted closure would 
produce traction and distortion. 

4. Tubed and pedicle flaps are indicated 
when there is a loss of skin and subcutane- 
ous tissue, when lining and covering must 
be provided for defects involving nose, 
cheek or lip, and in areas with poor blood 
supply or exposed bone and cartilage. The 
main donor areas for those flaps are fore- 
head, cheek, arm, abdomen and thorax. 
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THE PRESENT STATUS OF COOLING LIMBS IN 
PREPARATION FOR SURGICAL PROCEDURES 


Rosert T. McELvenny, M.D. 
Instructor in Surgery, Northwestern University Medical School 


CHICAGO, ILLINOIS 


REDERICK ALLEN, his co-workers, 

and others, have sufficiently demon- 

strated the fact that limbs after cool- 
ing may be amputated without any other 
anesthetic. This procedure has now been 
used on a large series of cases, and it has 
been shown beyond doubt that amputation 
is less shocking, the mortality rate is far 
lower, and the results are as satisfactory as 
are obtained by any other method. In 
preparing a case for amputation, the fol- 
lowing steps are taken: A tourniquet is 
applied to a limb, high above the site of 
contemplated amputation. The limb is then 
immersed in ice-water, or is surrounded 
with shaved ice, to just above the con- 
templated site of amputation. After one to 
three hours, the limb may be amputated at 
the site of election, without recourse to any 
anesthetic except that provided by the 
chilling. Patients undergoing amputation 
by this method have no pain, the operation 
is practically bloodless and shock is greatly 
diminished. It would seem that this method 
would have wide application in war 
surgery. 

Allen has further suggested that with 
prompt cooling of limbs the time limit in 
which embolectomy can be performed can 
be lengthened far beyond four hours. Allen 
bases this statement on the fact that he has 
shown experimentally that cooling limbs 
subjected to local asphyxia by tourniquet 
or by ligating great vessels greatly prolongs 
the time a tourniquet can be left on a limb 
with resultant recovery when the constric- 
tor Is removed. 

The above method of cooling limbs to be 
followed by amputation has been used 
principally in the treatment of poor risk 
patients, with diabetic or arteriosclerotic 
gangrene. 


Some time ago I reported two cases as 
follows: 


The first case was in an elderly man who was 
an extremely poor risk, because of a marked 
gangrene of his foot and leg, resulting in toxic 
absorption. This patient was suffering great 
pain in his foot and leg, was delirious, had a 
high protein nitrogen and was considered 
terminal. The affected leg was completely 
encased in shaved ice. Soon after icing all pain 
disappeared from his limb. Twenty-four hours 
later a tourniquet was placed tightly about the 
thigh, just below the site of proposed ampu- 
tation. The tourniquet was included in the 
icing. Five days later his condition had so 
improved that amputation was performed just 
above the tourniquet site with no anesthetic, 
except that provided by the icing. This oper- 
ation was practically bloodless, and appeared 
to be absolutely painless. 

The second case was of a man who one hour 
previously had been run over by a railroad 
train, which had amputated his left leg, just 
above the knee, and his right leg, through the 
knee joint. The man was lying on the floor of 
the emergency room when I first saw him. His 
blood pressure was 30/0. He was given gum 
acacia through the veins of both arms. As soon 
as possible whole blood was given, because it 
was believed that it would be more beneficial 
than blood serum. The tourniquets, which the 
house surgeon had applied about the thighs 
were released, and all bleeding points were 
seized with hemostats, which were left in place. 

The day of the accident was slushy, and 
because of the sudden application of the train’s 
brakes the undercarriage of the cars had rained 
snow, mud, and sand over the limbs. This 
material was ground up and mixed with 
clothing, huge flaps of skin, muscle and bone. 
The ends of the stumps were ragged and 
extensively macerated. 

Ten hours after injury the patient com- 
plained of pain in the left chest. He was 
irrational, and was tossing from side to side, 
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complaining of pain in his feet and legs. 
Twenty hours after injury a pronounced foul 
odor was emanating from the stumps. He was 


irrational. His blood pressure was 50/10. A . 


consultant confirmed the diagnosis of pneu- 
monia, and sulfapyridine was substituted for 
the sulfanilamide he had been getting. His 
temperature was 101.4°F. by axilla. 

It was evident that nothing could be done 
at this time for the patient’s lower extremities. 
The stumps were completely enclosed in 
shaved ice to two inches above the extent of 
tissue damage. No tourniquets were applied. 
Within one hour following the application of 
the ice all pain ceased in the lower limbs. Soon 
the foul odor from the stumps vanished. The 
patient became quite rational, and it was 
possible to take his temperature by mouth. 
The icing profoundly affected his temperature, 
because it fell to 97.2°F. by mouth. Heat 
blankets were applied over the patient’s body 
and the temperature again rose to around 
101°F. by mouth. Supportive treatment was 
given, including blood, and he was given three 
successive prophylactic doses of combined sera. 

Fifty-eight hours later the patient’s condition 
had markedly improved. Blood pressure was 
110/60; fever was 101°F. by mouth. The 
pneumonia was not progressing. The patient 
was completely rational. At this time the 
patient was taken to the operating room and 
under ethylene anesthesia both lower extremi- 
ties were elevated, high tourniquets were 
applied, and a simultaneous bilateral ampu- 
tation was done. Recovery of this patient was 
uneventful. 


COMMENT 


At the time of operation there was no 
redness, induration, or ecchymosis of either 
thigh, at or below the site of amputation. 
During the operation the patient’s blood 
pressure fell from 110 to 105. Five days 
after surgery the patient was sitting up in 
bed, reading the paper, and smoking his 
pipe. The stumps healed kindly, with no 
signs of induration or slough of skin or 
other tissue. There was slight drainage 
from each stump, but by the end of six 
weeks both stumps were practically healed. 

The appearance of the amputated parts 
was interesting. They were cold and firm. 
There was no gross evidence of infection or 
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inflammation. The muscle was red and 
healthy looking. The fascia glistened. There 
were no blood clots. This was probably due 
to the washing achieved by the melting ice. 
The mud and sand were moist and looked 
as of the day of the accident. The particles 
of sand stood out in bold relief on the 
surface of the tissue, with no signs of stick- 
ing to the tissue, as is so often seen in 
wounds that are softened by disintegration. 
The subcutaneous fat was firm. A few 
pieces of skin had purposely not been 
included in the ice. These pieces were 
gangrenous and had a foul odor, while 
equally detached pieces of skin that were 
included in the ice were well preserved. 

The icing in this case was used in order 
to prevent the advance of bacterial infec- 
tion. This purpose was achieved. In 
addition, the icing stopped local pain, mate- 
rially aided the patient in combating shock 
and stopped all odors emanating from the 
stump. Physiologically and _ bacteriologi- 
cally, the above procedure would seem to be 
sound practice in combating pain, shock 
and advance of bacterial infection in cases 
of hopelessly traumatized extremities. 

The question of how long normal skin 
can stand the application of ice without 
showing disintegration has been an inter- 
esting speculation. It has been shown by 
many workers that following the removal 
of ice, the reaction of the chilled parts is 
marked. The resistance of the tissue is 
greatly lowered and healing is retarded. It 
has been desirable, however, to find out 
how long skin could stand constant cold 
and maintain its vitality in a part to be 
amputated. Through the courtesy of Dr. 
Clair Carey, it is possible to report the 
following case: 


A seventy-year old man, who had gangrene 
of the right foot and ankle, with severe pain, 
was admitted to the hospital in poor condition. 
He was irrational, noisy, and a morphine 
addict. His craving for morphine, according to 
him, was due to the severe pain he suffered in 
his leg. Previous to admission the gangrene had 
been dry, but two days before admission a 
rapid ascension of the gangrene had occurred, 
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and this was of the wet type. It was necessary 

to place him in restraints to keep him in bed. 
This patient’s right limb was encased in 


shaved ice to above the middle of the calf. . 


This allowed the ice to extend approximately 
five inches above the extent of gangrene. Soon 
after icing, pain in the limb disappeared. The 
patient complained at times of a cold sensation 
at the juncture of the iced and the normal part 
of the limb. This patient was kept constantly 
in ice for twenty-eight days, with no damage to 
the normal skin enclosed in the ice. A mid 
thigh amputation was then done, and recovery 
was uneventful. 


COMMENT 


No tourniquet was applied at any time in 
this case, except at amputation. After the 
first few days of icing, the only medication 
that the patient received was 5 gr. of 
aspirin at bedtime. He became thoroughly 
rational, was able to enjoy his food, read 
papers and books, to shave himself, and 
to all appearances was comfortable and 
happy. His temperature, which had been 
high on admission, dropped to normal and 
remained so. The gangrene did not pro- 
gress. There was no odor discernible. His 
friends and relatives visited him regularly, 
and they stated that as far as they could 
tell, he was perfectly oriented. 

This case, then, is presented to show that 
cooling without tourniquet can, by lower- 
ing the metabolism of a part, prevent the 
absorption of toxin, the advance of bac- 
terial infection, and can relieve pain. It 
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further shows that in parts to be ampu- 
tated, it is possible, if the cooling is con- 
stantly maintained, to continue icing for 
long periods of time, without pain, and 
without damage to the parts. 

The great problem in applying this 
method of treating the wounded in war 
time, is that of making a container that 
would be portable, practical and efficient 
in the theater of action. We believe that 
this problem is not insurmountable. Ex- 
perimental work is now being done on two 
types of apparatus built for this specific 
purpose. If these units can be made prac- 
ticable, this method of treating limbs 
should find wide application in severe 
wounds in both civil and military life. It 
would be of great value for combatting 
shock and hemorrhage and in holding in- 
fection. in abeyance in hopelessly trau- 
matized limbs or parts occurring in cases 
where surgical aid is not immediately 
forthcoming, either because of the patient 
or because of the circumstances under 
which the accident occurred. 
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SURGICAL TREATMENT OF CARCINOMA OF THE BREAST 


Donatp E. Ross, M.D. 
Attending Surgeon, Ross-Loos Medical Group 


LOS ANGELES, CALIFORNIA 


HE accepted treatment of carcinoma 

of the breast at the present writing is 

radical surgery accompanied by roent- 
gen-ray therapy. Radical surgery alone or 
roentgen-ray therapy alone have proved 
insufficient. Simple mastectomy followed 
by roentgen-ray therapy is to be con- 
demned. A simple mastectomy is permissi- 
ble only to get rid of a putrid mass in 
advanced cases. 

There exists some confusion as to when 
and how to administer roentgen-ray ther- 
apy. Adair now uses no preoperative radia- 
tion feeling afraid to wait the time required 
for this. He does use postoperative radia- 
tion. Mullen says, “I hesitate to wait in 
operable cases even a day.” According to 
Bloodgood, “whenever there is the slightest 
sign of cancer of the breast, irradiation 
should be begun at once because when this 
is begun the danger of further delay stops. 
There is sufficient evidence to demonstrate 
that the moment irradiation of the breast 
and its metastatic area is begun, there is no 
further growth of cancerous cells in the 
tumor nodule or the metastatic area.” 
Other clinicians give heavy doses over a 
period of several days believing they have 
better control of the lesion by this method. 
They claim that growth and spread cease 
although the histology of the tumor may 
not have been affected greatly. The writer 
believes in intensive irradiation both before 
and after operation. 

The surgeon daring to operate should be 
prepared to do so thoroughly. An operation 
not done well and with meticulous care 
might just as well not be done at all. The 
absolute prerequisite for radical and com- 
plete surgery is a comprehensive knowledge 
of the anatomy so that the structures may 
be recognized quickly. With this knowledge 
the various steps of the operation can be 
planned and carried out in well ordered 


sequence. The technic once developed can, 
with practice, be carried out rapidly so that 
the entire operation may be accomplished 
within forty-five minutes. The shortening 
of the duration of operation reduces con- 
siderably the risk to the patient and makes 
the procedure applicable to many who, 
through senility or weakness, are poor 
surgical risks. 

The tissues to be removed may be 
enumerated briefly as follows: An area of 
skin, at least six inches in diameter and 
centered over the tumor should be re- 
moved, together with the breast and 
surrounding fat and underlying fascia. The 
fascia should be dissected over an area at 
least ten inches in diameter and should 
include the anterior sheath of the rectus 
abdominus and the external oblique mus- 
cles in their thoracic portion. The pectoral 
portion of the pectoralis major, the pec- 
toralis minor, the costocoracoid membrane 
and all the areolar tissue along the brachial 
plexus, in the axilla and on the lateral chest 
wall. The dissection is commenced above 
and carried downward so that all the tissues 
are removed in continuity to avoid break- 
ing across lymphatic channels. 

The writer believes that the biopsy should 
be done at the time of operation after 
removing the mass as a whole and not 
cutting into it because of the danger of 
spreading carcinomatous cells. While await- 
ing the report on the frozen section ex- 
amination the space from which the mass 
was removed should be packed with iodine 
impregnated (saturated) gauze and sewn 
up after which the procedure of the main 
operation Is carried out. 


OPERATIVE TECHNIC 


Incision. The usual incision is the 
racquet type, its character being varied to 
meet the needs of the case, following the 
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Incision 


Strippin 
fascia 


Pectoral 
Pect. major 


Fic. 1. Lhe usual raquet incision and also the area of fascia to be removed. 

Fic. 2. The extent of flap dissection at this stage. 

Fic. 3. The fascia has been stripped downward from the clavicle and is shown held by the hand. The pectoralis 
major is being split mto its two portions. 

Fic. 4. The insertion of the pectoral portion of the pectoralis major is seen being isolated and the dotted line 

shows where it is cut across. 
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‘jalis biceps... 


Clav. portion of 


¢ 
+ 
band Int. 
Ehoracic 
(pectoral 
portion) 


Fic. 5. Retraction upward of the clavicular portion of the pectoralis major brings the biceps and coraco- 
ba brachialis into view. An incision in the fascia over these (dotted line) is made and:the fascia is dissected 
downward exposing the brachial plexus which runs along their lower border. 
Fic. 6. The areolar tissue is cleared on the anterior surface of the brachial plexus upward until the pectoralis 
: minor is reached. A finger is shown hooking under this and the muscle is then severed at its insertion. 
Fic. 7. Medial to the pectoralis muscle, branches of the thoracic axis vessels and the external and internal 
anterior thoracic nerves may be seen crossing anterior to the axillary vein. These may be sacrificed as they 
run to the pectoral muscles. 
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rule of centering the skin area to be re- with and sloughing may occur. The axillary 


moved over the tumor. (Fig. 1.) Thought 
must be given to the desirability of closure 


Brachial Plexus 
and / 
Axillary 
vessels 


skin flap is now dissected downward a 
considerable distance to make dissection of 


Fic. 8. The completed dissection of the lower border of the axillary vein, the tributaries of which 
have been ligated. 


of the wound, but it is more important to 
remove an adequate amount of skin. 
Closure usually can be accomplished by 
extensively undermining the flaps. One 
should avoid leaving a scar in the axilla, 
contracture of which may interfere with 
function. 

The incision having been made, the 
clavicular flap is completed, leaving some 
fat adherent to the skin. If this is not done, 
the nutrition of the skin may be interfered 


the axilla easier but it is not advisable to 
complete the flap all the way back at this 
time. (Fig. 2.) 

Commencing at the clavicle, the fascia 
over the pectoralis major muscle ts incised 
and dissected downward at least until the 
pectoral portion has been reached. (Fig. 3.) 

The pectoralis major is split between its 
clavicular and thoracic portions and then a 
finger is hooked under the pectoral section 
and it is severed at its insertion. It is not 
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Fic. 9. Retraction of the axillary 
vessels and brachial plexus. Dis- 
section of the apex of the axilla 
has commenced and the fascia of 
the lateral chest has been stripped 
down preserving the long thoracic 
nerve of Bell. a, the relative posi- 
tions of the lateral thoracic artery 
(shown also in illustration 7) in 
comparison with the thoracodorsal 


nerve. 
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necessary to clamp the distal end as it does 


not bleed. (Fig. 4.) 
The clavicular portion of the pectoralis 


Long subscap-ga 
ular ner veut 


Latissimus - 
dorsi 
Subse apularis}iy 


Subscapular 
art.& vein 


Fic. 10. The completed dissection of the axilla. 
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fascia is stripped downward and inward, 
thus exposing the brachial plexus. (Fig. 5.) 


The ‘fascia and areolar tissue over the 


is raj 


Fic. 11. The thoracodorsal nerve sends no branches to the chest wall but enters the Iatissimus dorsi. Branches 
of the subscapular artery go to the chest wall and may be sacrificed to facilitate the dissection of the lowest 


part of the axilla. 


major muscle is then rectracted upward, 
exposing the biceps and the costocoracoid 
> muscles. (The coracoid process may be felt 
as a land mark.) The fascia over the border 
of these muscles (Fig. 5A) is incised and the 


brachial plexus may then be lifted with a 
blunt Kelly forceps and incised. Commenc- 
ing at the outer end and working inward, 
the anterior surface of the brachial plexus 
and axillary vein are cleared thoroughly 
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until the pectoralis minor muscle is reached. 
A finger is then hooked around this muscle 
and it is severed at its insertion into the 
coracoid process. (Fig. 6.) 

Continuing the dissection inward the 
branches of the thoraco-acromial artery, 
together with the internal and external 
anterior thoracic nerves, will be encoun- 
tered and may be seen entering the pectoral 
muscles. These filaments are divided and 
the costocaroid membrane and areolar 
tissue cleared away. (Fig. 7.) 

Next, the lower surface of the axillary 
vein is cleared, clamping and tying each 
tributary separately. The lateral thoracic 
artery is encountered here running toward 
and along the lateral border of the pecto- 
ralis minor. (Fig. 8.) When it is put on the 
stretch its blanched appearance resembles 
a nerve and may puzzle the surgeon. It will 
be seen to pass anteriorly into the muscles 
while the thoracodorsal nerve, for which it 
may be mistaken, is placed deeper and runs 
more posteriorly on the surface of the 
subscapularis muscle. (Fig. 9.) 

The brachial plexus and axillary vessels 
are then retracted upward and beginning at 
the apex, the axilla is cleared from above 
downward. The chest wall is then dissected, 
first removing a thin layer of fascia with 
some fat and areolar tissue. Posteriorly, 
running on the chest wall, the long thoracic 
nerve of Bell will be seen and protected. 
Also digitations of the serratus magnus 
(anterior) will be noted. 

Next, the fascia over the subscapularis is 
peeled off from above downward. If this 
is incised or divided with a forceps, it is 
surprising how easily the stripping may be 
accomplished. Toward the outer border of 
the muscle will be seen the subscapular 
vessels accompanied by the middle or long 
subscapular nerve (thoracodorsal). These 
structures are carefully cleaned downward, 
but it is not convenient to clear their 
terminal ends at this time. Immediately 
lateral to the subscapular muscle, the 
latissimus dorsi muscle courses from above 
downward. Retracting the axiilary vein 
upward, the fascia over the muscle is 
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incised and stripped downward. No impor- 
tant structure is encountered here, so bold- 
ness Is permissible and is time saving. 
(Fig. 10.) 


12 

Fic. 12. The skin closed and the stab wound. 

It is now time to complete the dissection 
of the axillary skin flap. This may be done 
boldly down to the outer border of the 
lattissimus dorsi muscle. (The thoraco- 
dorsal nerve enters the medial border and 
is not in danger at this time.) 

Dissection of the subscapularis and 
medial aspects of the lattissimus dorsi Is 
continued downward clearing the lowest 
point of the axilla. It may be noted that 
the thoracodorsal nerve is seen entering the 
lattissimus dorsi and gives no branches to 
the chest wall while its accompanying 
vessels do so. These vascular branches to 
the chest wall are sacrificed which greatly 
facilitates the clearing of the lowest part of 
the axilla. (Figs. 11 and 12.) 

The sternal skin flap is now completed 
and a very wide area of fascia is carefully 
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dissected off the chest wall, working from 
the periphery toward the breast. The 
fascia removed should include the fascia 
over the origin of the rectus abdominis and 
external oblique muscles and should cross 
the middle line as some lymphatics run in 
the center and dip down deeply at the ensi- 
form process. 

Stripping the chest closely, the dissection 
removes the multiple origins of the pectoral 
muscles. These are not clamped as previ- 
ously because catching small bleeding 
points is preferable to leaving large “‘nubs”’ 
of tissue. When the lateral branches of the 
intercostal nerves are encountered, they 
must be divided. Undue tension should 
never be put on these, as perforation of the 
pleura could readily occur by so doing. 

A stab wound is now made in the poste- 
rior flap for drainage and Penrose drains 
are inserted. (Fig. 12.) 

Further undermining of the flaps may be 
necessary to get the skin edges to meet 
without too much tension. Making small 
cuts in the skin sometimes will relieve the 
tension sufficiently. 

The closed wound should be dressed with 
large pressure pads, such as sea sponge or 


Ross—Carcinoma of Breast 


OcrToBER, 1942 


sponge rubber. When this is followed by a 
tight adhesive binding all tissue spaces are 
obliterated and there is less chance of serum 
collections. The dressings need not be 
changed for at least two days. 
Postoperative Care. The arm is elevated 
in abduction immediately and is moved 
passively and actively from the start to 
insure the early return of function. The 
patient is up out of bed on the third day 
and usually leaves the hospital in one week. 


SUMMARY 


1. Radical complete amputation is the 
best treatment for cancer of the breast. 

2. The operator should become familiar 
with all anatomical landmarks of the 
thorax. 

3. The operator should strive first for ac- 
curacy In dissection and then for rapidity. 

4. Rapidity can be acquired by practice 
in following a definite plan of operation. 

5. The various steps of procedure are 
given in outline form. 
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CORRECTION AND PREVENTION OF INTESTINAL 


ADHESIONS 


DoNATO VIGGIANO, M.D. 
Attending Surgeon, Columbus Hospital 


AND 


Louis [AcUEO, M.D. 
Assistant Surgeon, Columbus Hospital 


NEW YORK, NEW YORK 


HE correction of intestinal adhesions 

has always been a difficult and serious 

problem to the surgeon because expe- 
rience has shown us that adhesions have a 
tendency to recur following any operative 
procedure for its eradication. 

Innumerable substances have been intro- 
duced into the abdominal cavity to prevent 
the contact of injured surfaces until healing 
can take place. Jones and McClure have 
enumerated these substances; gases, oils, 
nitrogen, air, salt solution, sodium citrate, 
olive oil, gelatin, paraffin, gumarabic, silver 
foil, gutterpercha, aminotic fluid, etc., but 
none of these substances have proved 
valuable in prevention of adhesions. 

Many surgeons have made use of the 
omentum in many operative procedures, as 
I will shortly mdicate, but I have searched 
the literature in vain for any procedure in 
which the omentum was used for the 
correction and prevention of intestinal 
adhesions. 

Because of its abundance of lymphatic 
cells, the omentum has been compared to 
an enormous lymphatic gland. Its function 
is to protect the abdominal organs; Roux 
has aptly characterized the omentum as the 
“policemen of the abdomen.” In abdomi- 
nal inflammation, the omentum is of the 
greatest importance; by its pseudopodic- 
like movement it approaches and envelopes 
the affected organ in a protective manner 
and segregates it from the normal organs. 

Experience and clinical observations 
have shown the importance of the omen- 
tum in scar tissue formation following 
injury or other inflammatory processes. In 
fact several authors have made use of the 
omentum to repair loss of substance, to 
reinforce the line of sutures or to favor 
hemostases of parenchymatous organs. 


Blaye, Irvanow, and Pittoni have used 
the omentum to repair the loss of peri- 
toneal substance. Enderlen and Susti have 
used omental flaps to repair wounds of the 
biliary tract, Greggio to repair necrotic 
ulcers of the small intestines; Bannet, 
Blaun, Henn, Zilocchi, Enderlen and Tor- 
raca have applied omentoplasty to perfora- 
tion, ulceration and laceration of the 
intestine when the only other alternative 
was intestinal resection. Solieri has applied 
the omentum over a typhoid ulcer in a 
glove-like fashion to prevent peritonitis. 
Toro, of the Royal Clinic of Naples, has 
done a series of experiments in dogs; he 
produced incisional and bullet wounds of 
the intestines and without suturing the 
wounds he merely covered them with 
pedunculated omental flaps kept in situ 
with several sutures. 

Iavone, assistant surgeon at the Surgical 
Clinics of Naples, performed two series of 
experiments: In the first series he produced 
cutting wounds of the colon, in the second 
series he produced necrosis of the colon. In 
all of the cases peritonitis was avoided by 
covering the lesions with omental flaps. It 
is obvious that omentoplasty can obviate 
intestinal resection, and operation that is 
always serious and with a high mortality. 

Walters (Mayo Clinic) has successfully 
employed omental flaps in two cases of 
transperitoneal repair of recurring vesico- 
vaginal fistulas. The omental flap was 
sutured between the vagina and the blad- 
der, thus preventing the sutured openings 
from coming in contact and at the same 
time act as a patch over each. This technic 
occurred to him because of a previous case 
of a large chronic duodenal fistula with 
brawny induration about the fistula open- 
ing; here the omentum was sutured en 
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masse in the opening and primary union 
occurred. 

Omentoplasty has been used in cholestec- 
tomy to avoid adhesions between the liver 
and the stomach, to cover a perforation of 
the duodenum, cover and reinforce a 
carcinomatous area which was about to 
perforate, in perforating duodenal or gas- 
tric ulcers when the margins of the ulcers 
were necrotic and edematous and difficult 
to approximate. The omentum was sutured 
over the opening. 

The omentum has been used in gyne- 
cology to cover the broad ligament for 
hemostasis after it had been freed from an 
adherent ovary. Omentum has also been 
used to cover the stump of the gallbladder 
after cholecystectomy and to cover the 
stump of the mesentery after extensive 
intestinal resection. 

Omentoplasty is an excellent procedure 
for aid in surgical repair of structure in the 
upper abdominal cavity. It is not feasible in 
the lower abdominal or pelvic regions 
because the attachment of the omentum to 
the lower quadrant frequently causes trac- 
tion of the stomach and may bring on an 
intestinal obstruction. 

In all the omentoplasties mentioned a 
pedunculated flap not detached from the 
main organ was used. Senn was the first to 
use free omental graft to reinforce the line 
of sutures in intestinal resection. None of 
the authors has used free omental graft to 
correct and prevent intestinal adhesions. I 
have successfully used free omental graft to 
repair and prevent intestinal adhesions. 
This procedure is simple and not difficult 
and also very efficacious. I have used free 
omental graft on three cases. 


CASE REPORTS 


The first case was a man, aged forty-five, 
admitted by ambulance to Columbus Hospital. 
He had a mass in the pelvis consisting of 
several loops of adherent ileum. This mass was 
adherent anteriorly to the lower portion of the 
sigmoid. This mass was gently separated from 
the bladder and sigmoid, and the adherent 
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loops of ileum forming the mass were freed. 
The involved ileum was about twelve inches 
long and practically devoid of serosa. I app!:ed 
seven pieces of free omental graft to the raw 
surfaces of the ileum and to the bladder and 
sigmoid to avoid the recurrence of adhesions. 
The portions of omental graft ranged in size 
from one and a half to three inches. The patient 
made an uneventful recovery and twenty 
months after the operation had no symptoms or 
signs of intestinal adh> ‘ons. 

The second case was a young woman, twenty- 
one years old, who had an appendectomy three 
years before admission and three months before 
admission had been operated upon for gall- 
bladder symptoms. On the operating table the 
gallbladder was found to be normal but there 
were adhesions about the cecum which were 
removed. The present admission was through 
the out-patient department with a diagnosis 
of intestinal adhesion. 

_On opening the abdomen the cecum and 
ascending colon were plastered against the 
peritoneum and were inadvertantly cut through 
the serosal and muscularis coat, denuding an 
area of three by seven inches before the error 
was realized. I applied a free omental graft 
over the denuded portion of cecum and colon. 
The patient is well and has had no complaints 
since the operation one year ago. 

The third case was a seventeen-year old 
boy admitted for intestinal obstruction. At 
operation the jejunum was found bound down 
to the postabdominal wall by a large adhesive 
band. After relieving the jejunum of this band 
it was found that the serosal and muscularis 
coats originally beneath the adhesion were 
completely destroyed. To avoid resection of 
this portion of jejunum a free omental graft 
was applied to the denuded area held in place 
with several sutures. The patient made an 
uneventful recovery and has been well for the 
past five months. 
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A METHOD OF CONTROLLING SUDDEN, PROFUSE 
HEMORRHAGE FROM THE SPLEEN 


Wa ter B. LEVENSON, M.D. AND 


Assistant Surgeon, Harvard Medical School 


ALFRED Hurwitz, M.D. 
Assistant in Surgery, Harvard Medical School 


BOSTON, MASSACHUSETTS 


does not hamper the surgeon at all. That 


rhage from the spleen by ligation of _ this method is effective in controlling bleed- 


() F the methods for controlling hemor- 


the splenic artery proximally, that 


SPLENIC ARTERY. 


ing is evidenced by the following cases: 


BLOOD CONTROL SITE 


Fic. 1. This diagram illustrates site of splenic hemorrhage. 


described by Miller* is the most recent. 
This method exposes the splenic artery near 
its origin and utilizes a temporary tourni- 
quet. All methods of this type presuppose a 
clear field and sufficient time to carry out 
that dissection. In the presence of extensive 
hemorrhage these methods are not feasible 
and therefore a simple, effective and quick 
procedure is herewith described. 

With the abdomen open, the stomach is 
drawn downward and to the left by traction 
with the hand along the lesser curvature. 
This maneuver enables one to palpate the 
splenic artery and to apply direct pressure 
against it at its origin in the celiac axis. For 
a tampon, a sponge rolled into a firm ball 
and held in a large Ochsner clamp is 
employed by the assistant. (Fig. 1.) This 
instrument takes up so little space that it 


* MILLER, Epwin M. J. A. M. A., 112: 229, 1939. 


CASE REPORTS 


Case 1. B.S., a nine-year old white male, 
entered the hospital on January 31, 1939, about 
seven hours after his sled struck a tree while 
coasting. About an hour after admission, oper- 
ation was performed through a_ muscle- 
splitting incision. The peritoneum was opened 
and at first no blood was encountered but 
suddenly there was a gush of blood which came 
from the left upper quadrant. The major por- 
tion of the spleen was found lying free in the 
peritoneal cavity. Bleeding continued to an 
alarming degree until it was controlled by 
digital pressure against the splenic artery along 
the upper border of the pancreas. Finally, the 
remaining portion of spleen, measuring 3 by 3 
cm., was found attached to the pedicle which 
was ligated. Bleeding was controlled and the 
abdomen was closed in layers. 


Comment. Bleeding could be controlled 
completely by digital pressure against the 
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splenic artery, but a sponge tampon would 
have been more practical because it would 
not have encroached as much upon the 
operative field. 


Case ut. S. U., No. 48625, was operated 
upon for multiple splenic abscesses. During 
the exploration, a large cavity was broken into 
with the evacuation of a purulent material 
followed by a profuse hemorrhage. The assist- 
ant controlled the bleeding immediately by 
pressure on the splenic artery with the sponge 
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tampon while the surgeon enlarged the incision 
and packed the cavity under direct vision and 
without further hemorrhage. 


SUMMARY 


An effective method for controlling 
bleeding from the splenic artery has been 
described. It is particularly valuable in 
severe hemorrhage from the spleen. Two 
illustrative cases are reported. 


HIRSUTISM may occur in connection with certain ovarian disturbances. 
It is not infrequent after the menopause and also occurs with other instances 
of amenorrhea. This must not, however, be hastily attributed to ovarian 


dysfunction alone. 


From “Symptoms in Diagnosis” by Jonathan Campbell Meakins (Little, 


Brown and Company). 
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EXTRAGENITAL CHORIO-EPITHELIOMA IN THE MALE 
WITH ASSOCIATED GYNECOMASTIA* 


REPORT OF A CASE 


H. K. Bonn, m.p. AND 


Senior Attending Surgeon, Los Angeles 
County Hospital 


Newton Evans, M.D. 


Chief Pathologist, Los Angeles 
County Hospital 


LOS ANGELES, CALIFORNIA 


HE occurrence of a chorio-epithelioma 

of extragenital origin in the male has 

been denied in particular by both 
Prym and Oberndorfer, who insist that 
such a tumor is always consequent upon a 
primary tumor of the testis. Thorough 
examination of the genital tract, including 
microscopic examination of the testes, with 
negative findings of a primary tumor of the 
testis, is considered by Prym to be the only 
positive proof of an extragenital origin of 
such a growth. 

The case to be reported herewith fulfills 
the strict criteria of Prym, emphasized 
especially by Kantrowitz, Gerber, Wine- 
berg and Erdman, Brown, and Shaw, all of 
whom have stated that negative serial 
block sections of the testes are necessary 
to prove the extragenital origin of a chorio- 
epithelioma in the male. In addition we 
would stress the importance of adequate 
hormonal studies believing that such stud- 
ies are necessary for further proof that the 
growth is actually of chorionic origin. In 
our case we were refused permission to 
investigate the pituitary at the postmortem 
examination, hence we are unable to offer 
any microscopic examination of this gland, 
but we are able to supply the results of 
other hormonal investigations. The occur- 
rence of gynecomastia, as an associated 
condition, usually bilateral, with glandular 


tissue hyperplasia is important. It is often 
the only clinical symptom, according to 
Gilbert, and our case presented gyneco- 
mastia, single at first but later bilateral. 

Melicow, in discussing teratogenesis, 
states that in order to nourish the develop- 
ing embryo, the outer cells (blastomeres) 
become specialized early into chorionic 
epithelium. The penetrating power of these 
cells is marked—a characteristic which is 
probably the most important factor in the 
invasiveness of malignant tumors contain- 
ing these cells. The first blastomeres are 
toti-potent and any one cell can form a new 
individual. If segregated and included 
within the developing testis, such a cell or 
cells may at a later date be activated, then 
multiply and form a neoplasm containing 
embryo-like structures and chorionic epi- 
thelium (trophoblast). By such a process 
either embryoma of the testis, embryomato- 
sis of testis, or chorio-epithelioma may be 
formed, and may be associated with either 
embryo-like tissues, chorionic cells, chori- 
onic gonatropin or gynecomastia. 

Melicow states that these neoplasms are 
presumed to arise from so-called tropho- 
blastic cell-rests and may be included 
within the testis. Gerber states that extra- 
genital chorio-epitheliomas in males are 
considered to develop from germinal rests 
or as malignant transformations of tera- 


* From the Surgical and Pathological Departments of the Los Angeles County Hospital and the College of Medical 
Evangelists. 
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tomas, and are commonly found in the 
mediastinum or in the _ retroperitoneal 
region along the course of the urogenital 


Fic. 1. Lung, bisected, displaying globular meta- 
static tumors. Note necrotic centers. Weight of 
both lungs, 4,020 Gm. 


anlage. The concept of origin from mis- 
placed testicular rests has had additional 
support recently in the findings of Staemm- 
ler, who reported the occurrence of such 
rests in the retroperitoneal fat at the root 
of the mesenteric vessels. He believed that 
they represent rests of the plica urogenitale, 
and inasmuch as this structure extends 
from the sixth thoracic to the second sacral 
segment in the embryo, this author be- 
lieved that germinal rests may also be 
found in the mediastinum in the adult. 
Erdman states there is a distinct possibility 
that the primary focus of any extragenital 
chorio-epithelioma may be located at the 
hilus of the lung via a remnant of the 
urogenital fold persisting in the region of 
the thoracic segments. 

As to the possibility of a healed testicular 
tumor with later chorio-epitheliomatous 
metastases there is evidence to support 
such a premise. Prym has described such a 
possible case: The microscopic examination 
of the testicular nodule, after complete 
spontaneous healing or regression by sclero- 
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sis thereof, revealed only elastic and con- 
nective tissue fibers, yet the patient died of 
chorio-epitheliomatous metastases. In ad- 
dition may be quoted the views of Craver 
and Stewart who believe that those cases, 
in which the apparent primary tumor lies 
distant to the genital tract, actually 
represent a metastases via the circulatory 
route with a healed primary lesion in the 
testis. They cite an instance of a demon- 
stratable cholesteatoma as evidence that 
such regression of the primary tumor can 
occur. 

There are some thirty articles in the 
literature in English, French and German, 
reporting cases of extragenital chorio- 
epithelioma in the male. However, with 
frve exceptions, all these reports may be 
discredited on the basis of either no 
microscopic testicular examination, incom- 
plete examination or no autopsy. Cases 
which pass muster with one author fail to 
do so with another, but all reports except 
frve fail to adduce conclusive evidence of 
extragenital origin on the basis of negative 
block serial sections of the testes. 

Thus there are five reported cases of 
extragenital chorio-epithelioma reported, 
all having had negative serial block sections 
of the testes. In these five cases the primary 
sites were: Fenster, retroperitoneal; Kan- 
trowitz, superior mediastinum; Gerber, 
retroperitoneal, lower right; Wineberg, 
bladder; Erdman et al., retroperitoneal, 
left infrarenal. 

As to hormonal studies in these five cases 
a positive Aschheim-Zondek reaction, done 
on the urine was found in the cases of 
Kantrowitz, Gerber and Wineberg, a nega- 
tive reaction in Erdman’s case and tests 
were not made in Fenster’s case. As to the 
studies for gonadotropic or estrogenic 
activity made on extracts of the tumor or 
mestastases thereof, negative results were 
found in the case of Wineberg. These 
examinations were apparently not done in 
three cases. However, in the fifth case 
(Kantrowitz) alcohol extract for anterior- 
pituitary-like hormone, with 1 cc. equiva- 
lent to 9.5 Gm. of tumor tissue gave 
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. positive findings in two mice with 1.2 cc. to the medical service of Dr. Kenneth Gordon 
: and negative results in one mouse with 1.5 on August 21, 1940, because of a swelling 

ce. In tumor tissue (Iung metastases), using Of the left side of the neck, first observed 


Fis. 2. Spleen, external and bisected views. Contained one subcapsular 
metastasis, measuring 2 cm. in diameter. 


ether extract for the female sex hormone, 
negative results were obtained with 20 Gm. 
of tissue. 

Gynecomastia was present in Fenster’s 
case, but true gynecomastia was apparently 
absent in the case of Erdman, wherein 
removal of supposed breast tumor had 
been done six months before he saw the 
patient, the pathologic diagnosis being 
low-grade fibro-adenoma, diffuse. Erdman 
remarks that pathologists have been prone 
to diagnose the gynecomastia as fibro- 
adenoma of the breast. In the other three 
cases, the presence of gynecomastia is not 
mentioned in the original report and thus is 
assumed to have been wanting. 

Fundamentally, therefore, we believe 
that proof of an extragenital chorio-epi- 
thioma in the male requires, first, negative 
serial block sections of the testicles, second, 
the finding of lung, mediastinal or liver or 
other extragenital tumors presenting the 
characteristic microscopic morphology of 
choriocarcinoma, and third, the proof by 
hormonal studies of the presence in the 
urine, or by the assay of the tumor tissue, 
of abnormal amounts of the sex hormones. 


CASE REPORT 


A male, thirty-four years of age, entered the 
Los Angeles County Hospital, being assigned 


eleven days previously and a swollen and tender 
right breast of fourteen days’ duration. The 
neck swelling produced a feeling of choking and 
pressure upon his trachea, pronounced during 
the day but not noticed at night, sleep being 
undisturbed. The swollen breast recalled to the 
patient the fact that the same breast had been 
similarly affected five years previously, tender- 
ness being more marked. Subsidence of this 
swelling had been prompt without any com- 
plications or treatment. The patient stated 
that, at fourteen years of age, he was kicked by 
a horse, resulting in prompt and extensive 
swelling of one testicle, subsidence occurring 
after several weeks. He did not remember 
which testis was affected nor whether there had 
been a traumatic rupture of the testis. 

The essential findings, upon physical exami- 
nation, were related to the neck and the right 
breast. In the left cervical area, there was a 
nontender mass approximately 8 by 10 cm., 
just posterior to the middle aspect of the 
clavicle, this mass being somewhat fixed and 
nodular in outline. The mass extended down- 
ward to a small extent behind the clavicle and 
also upward, where it occupied a position 
immediately beneath the sternomastoid. An 
audible bruit could not be heard nor were pulsa- 
tions apparent. The trachea was in the midline 
and no other masses elsewhere could be found. 
The right breast was enlarged, the center of 
such swelling being the nipple and the area 
involved being approximately 2.5 by 3 cm. 
The breast was tender only to touch and not 
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fixed. There was no secretion. The area of but discarded because of the repeated exami- 


breast swelling was considered to represent 
gynecomastia, not a tumor. Because of the 


presence of gynecomastia, the testicles were 
examined most carefully and repeatedly for 
the presence of a primary tumor of the testis, 
but no such tumor could be palpated. 

X-ray examination, done one week after 
hospital entrance, disclosed single nodes 2 cm. 
in diameter in the right and left lung fields con- 
sistent with metastases; no mediastinal mass 
was found. The hemoglobin was 87 per cent red 
blood cells 5,400,000, white blood cells 14,000, 
neutrophils 74, lymphocytes 21, mononuclears 
5. One week later the hemoglobin was 110, the 
red cells 6,100,000, and white cells 19,800. 
Sternal puncture was done, no essential change 
being found except ‘‘marked hyperplasia which 
is chiefly of the myeloid series; immature forms 
are entirely normal, a few cells having the 
earmarks of reticulo-endothelial cells were 
found. The conclusion from these findings 
was that the bone marrow was being second- 
arily stimulated by an unknown agent. The 
tumor in the neck may be a lymphoblastoma 
which can cause such stimulation. There is no 
invasion of boné marrow.” Needle biopsy of 
the neck tumor was reported ‘“‘tissue not 
recognizable.” 

The diagnosis at this time rested between a 
lymphoblastoma, sarcoma or aberrant thyroid 
carcinoma, primary in the neck with pulmonary 
metastases. Chorio-epithelioma was considered 


nations of the testes without the findings of a 
primary testicular tumor. 


crease in number of ducts and 
their complexity, also the marked 
cellularity of the stroma in the 
breast with gynecomastia in con- 
trast to the structures in the nor- 
mal male breast. (X 80.) 


Operative investigation of the neck was done 
primarily for biopsy and the tumor when ex- 
posed was dark, reddish-brown in color, very 
vascular and firmly fixed to all contiguous 
important structures. The tumor was the size 
of a small orange, extending beneath the 
clavicle for at least one inch and upward to the 
angle of the jaw. The growth was thought to be 
carcinoma of an aberrant thyroid gland, but in 
view of the intimate and firm fixity to neighbor- 
ing important structures and the known pres- 
ence of metastases, an attempt at removal 
seemed contraindicated. However, an adequate 
portion of the growth was removed by the 
radio knife for microscopic examination. The 
pathologist reported a rapid frozen section 
showed: “highly malignant tumor with dark 
very large nuclei, evidently carcinoma but of 
unknown origin. The tumor resembles chorio- 
carcinoma having much hemorrhage and very 
anaplastic cells. There is no resemblance 
to thyroid. The diagnosis is metastatic 
choriocarcinoma.” 

Biological Examinations. A Friedman test, 
done on the urine six days after operation, was 


. Fic. 3. Normal male breast. (X 80). Fic. 4. Gynecomastia. Note the in- 
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positive. A prolan estimation done on the urine time showed fist-sized pulmonary metastases. 
shortly thereafter showed over 10,000 rat units Both breasts were enlarged, slightly tender to 


and less than 100,000 rat units. The hormone touch but there was neither secretion nor cir- 


Fic. 5. Normal male breast of man of thirty- 
six. Note mature collagenous fibrous 


stroma. (X 235.) 


assay of the tumor tissue by Dr. S. Glass 
secured at autopsy showed: estrogen—one rat 
unit per 1,000 mg. of tissue; prolan—one rat 
unit per 500 mg. of tissue. Thus the Iung tumor, 
on the basis of the weight at autopsy (since 
the tumor involved practically all lung tissue) 
could be considered as weighing at least 3,000 
Gm., since the lungs weighed 4,020 Gm. Thus 
the estrogen present in the lung tumor would 
approximate 3,000 rat units and prolan 6,000 
rat units. 

Progress of the Patient. The patient was 
given x-ray treatment in adequate dosage, 
eleven treatments in all being administered, 
the areas being the left neck and chest. The 
neck tumor was reduced one-third in size 
within the first ten days of treatment but 
rapidly regained its original size after the com- 
pletion of treatment and remained at that size. 
X-ray of the chest at this time, a left oblique 
film being made, showed that the nodes pre- 
viously found, were undoubtedly intrathoracic 
and consistent with pulmonary metastases. 

The patient was dismissed on October 1gth 
but readmitted on November rgth, with the 
complaint of severe pain in the left chest, 
marked dyspnea and hemoptysis. X-ray at this 


Fic. 6. Patient’s breast: gynecomastia. Note 
increased ducts and immature cellular 
fibrous stroma. (X 235.) 


cumscribed masses, and the enlargement was 
considered as bilateral gynecomastia. The 
patient continued a rapid downhill course, 
symptoms of mental aberration being present 
(brain metastases?) for the week prior to 
death, which occurred on January 11th. Per- 
mission for a limited autopsy was obtained, the 
head, face and neck not to be included in the 
examination. 

Résumé of Essential Autopsy Findings. A 
thorough and complete autopsy, done by Dr. 
S. Katz, exclusive of head, face and neck was 
made, but herewith are presented only the 
essential and important findings. 

In the left side of the neck there was palpable 
a large, firm, fixed, mass which lay beneath the 
sternocleidomastoid muscle and was 8 by 6 cm., 
in size. No other lymph adenopathy was 
palpable in the neck. 

The breasts were enlarged to a size approxi- 
mately 6 cm., in diameter and at least 2 to 3 cm. 
in thickness. 

Respiratory System. There were scattered 
areas of adhesive pleuritis diffusely over both 
lungs, firmly holding the lungs to the chest wall. 
The right pleural space, however, contained 
approximately 300 cc. of bloody fluid pocketed 


= 
4 
~ 
f 


130 = American Journal of Surgery 


in between these adhesive bands. The left lung 
weighed 2,040 Gm. and the right lung 1,980 
Gm. The external surface of both lungs showed 


Fic. 7. Lung metastasis. Shows characteristic 
tumor structure. a, Langhans’ cell type; B, 


syncytial cell type; c, necrotic tumor cells. 
(X 235.) 


a large number of various sized nodules which 
were harder in consistency than the intervening 
relatively normal lung tissue. The cut surface 
of each lung showed innumerable nodules, 
varying in size from 0.5 to as large as 10 cm. 
These nodules were all spherical and the cut 
surface showed a spongy tissue, hemorrhagic in 
appearance, with central necrosis of the 
nodules. The tracheobronchial Iymph-nodes 
showed a few enlarged nodes, the maximum 
diameter being 2 cm. and these nodes had a cut 
surface which showed very finely granular, 
grayish-white tissue which was soft in con- 
sistency and not unlike tumor tissue. 

Liver. The liver weighed 2,120 gm. Its cut 
surface showed normal liver tissue and multiple 
sections showed no grossly evident tumor 
metastasis. 

Spleen. The spleen weighed 170 Gm. Its cut 
surface appeared normal except for the pres- 
ence of a nodule 2 cm. in diameter near the 
hilus. This nodule on section was spongy, 
hemorrhagic and resembled the tumor tissue 
present throughout the lungs. 

Lymph-nodes. The lymph-nodes throughout 


the body were entirely normal with the excep- 
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tion of the changes in the above mentioned 
tracheobronchial nodes. There was also present 
one node lying posteriorly to the aorta 5 cm. 
above its bifurcation. This node was approxi-. 
mately. 3 by 1 cm. in size and its cut surface 
showed a grayish-white, smooth, finely granular 
soft tissue similar to tumor tissue. 

Urinary System. The kidneys were bilater- 
ally equal in size, were in the usual position, 
and together weighed 370 Gm. Their capsule 
stripped with ease exposing smooth kidney 
tissue. The cut surface showed an entirely 
normal renal parenchyma. The pelves and 
ureters were grossly normal. The urinary 
bladder was entirely normal. 

Genital System. The external genitalia were 
those of a normal male. The testes were in the 
usual position and were approximately the 
usual size. The cut surface showed no gross 
changes. The prostate was of normal size. Its 
cut surface demonstrated no gross pathological 
condition. Seminal vesicles were normal. 

Endocrine System. The suprarenal glands 
were the only endocrine glands examined. They 
were of the usual size and normal on gross 
appearance. No tumor metastasis was apparent. 

Microscopic Findings: Testes. Serial sec- 
tions in paraffin were made of the entire bodies 
of both testes (sixty-two sections in all). The 
general microscopic structure was compara- 
tively normal in appearance, with the exception 
of moderate atrophic changes in the seminifer- 
ous tubules. Very few normal appearing sperm 
could be found in any of the tubules. 

An area of complete atrophy of the tubules 
and replacement by soft fibrous tissue was 
present in one testis. This area was of uncertain 
shape and about 1 cm. in maximum diameter. 
It was located in the hilar region of the testis. 
The area contained a moderate number of small 
round cells, apparently of chronic inflammatory 
origin including a considerable proportion of 
typical plasma cells. 

In no part of the testis was there found any 
tissue, suggestive of a neoplastic character. 

Mammary Glands. Sections of the enlarged 
mammary glands presented an abnormal struc- 
ture as compared with the structure of normal 
breasts of a man of approximately the same age. 
These changes included a marked increase in 
size of the organ with numerous branching 
ducts and in places imperfectly formed gland 
acini. Ducts and acini were lined by columnar 
epithelium, appearing “pseudostratified.”’ The 
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interductal stroma was composed of fibrous 
tissue which was distinctly more cellular than 


that of the normal male gland. 


Lungs. Sections made from the enormous 


Fic. 8. Lung metastasis. Characteristic 
small Langhans’ cells with single nuclei 
and several large multinucleated eosino- 
philic syncytial cells. (X 235.) 


tumor nodules of the lungs presented a struc- 
ture strikingly resembling that of the chorio- 
carcinomatous tumors, usually primary in the 
uterus, including specifically the two types of 
epithelial structure which characterize the 
so-called trophoblast of the chorionic villi—the 
“syncytial”’ layer of cells and the ‘‘Langhans” 
cells. Much free blood was present in the tumor 
tissue and the necrotic changes were so exten- 
sive as to make it difficult to find typical areas 
of living tumor tissue. These were confined to 
the peripheries of the tumor masses. 

Spleen. The metastic tumor nodule in the 
spleen was 2 cm. in size. The microscopic 
structure was similar to that described in the 
lung with marked necrotic changes. 

Lymph-nodes. The mediastinal nodes 
(tracheobronchial) which were enlarged (2 cm.) 
contained tumor masses microscopically similar 
to those described in the lungs and spleen. 
Smaller areas of tumor tissue were present in 
the one retroperitoneal node. 

Sections of kidney, liver and prostate gland 
showed no notable changes and did not contain 
tumor tissue. 
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SUMMARY 


_ Acase of extragenital chorio-epithelioma 
in the male is herewith reported. This case, 


Fic. 9. Minute metastatic tumor nodule in 
retroperitoneal lymph-node. (X 235.) 


presumably the sixth on record, apparently 
fulfills the criteria necessary for proof of an 
extragenital origin, viz., first, negative 
serial block sections of the testes. Sixty-two 


4 


Fic. 10. Section through corpus of testis. The 
dark irregular area represents the scarred por- 
tion in which seminiferous tubules are absent. 


(X 5.) 


such sections were made in this case with- 
out the finding of a primary testicular 
tumor. There was an area in one testis 
which showed a scar, but no where in this 
testis was to be found any tissue suggestive 
of malignancy. It is possible that the scar 
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in one testis may be related to the trau- 
matic inflammation or even rupture of this 
testis, resulting from the kick of a horse 
received at fourteen years of age. 

Second, at autopsy in this case, chorio- 
epitheliomatous tissue was found in the 
lungs, mediastinal and _ tracheobronchial 
nodes, spleen and in a solitary retroperi- 
toneal lymph-node. 

Third, abnormal amounts of the sex 
hormones were found in the urine and in 
the tissue of the chorio-epitheliomatous 
masses in the lungs. 

Fourth, a true gynecomastia was present 
in both breasts. 


CONCLUSIONS 


Since Prym has reported a possible case 
of spontaneous healing or regression of a 
primary testicular tumor with the death 
of the individual from chorio-epitheli- 
omatous metastases later, we are quite 
willing to acknowledge the possibility of 
such a state of affairs in our case, In view of 
the findings of a scar in one testis. We are 
unable to state the site of the primary 
tumor definitely; yet in view of the facts 
that the reported case fulfills the very 
exacting criteria of proof of extragenital 
origin, we are more inclined, particularly in 
view of the fact that early x-ray showed 
two areas of undoubted chorio-epithelioma 
in the lungs, to accept Erdman’s suggestion 
that “there is a distinct possibility for the 
primary focus of an extragenital chorio- 
epithelioma to be located at the hilus of the 
lung via a remrant of the urogenital fold 
persisting in the region of the thoracic 
segments.” 
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ABSCESS OF THE TONGUE 
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4 N acute abscess developing within the 


substance of the tongue is admittedly 

a rare condition. Many surgeons of 
wide experience have never been called 
upon to treat such a patient, and large, 
general hospitals may not in years record 
such an instance. The following case is 
therefore reported together with a review 
of the pertinent literature on this subject: 


CASE REPORT 


R. E., a farmer, age twenty-six, was admitted 
to the Methodist Hospital, Omaha, Nebraska, 
on September 6, 1941, complaining of pain and 
swelling in the tongue, inability to close his 
mouth and difficulty in swallowing. 

Prior to the onset of the present illness, he 
had enjoyed excellent health, and considered 
himself well until the onset of his present 
symptoms. He did admit to the habit of chew- 
ing upon straw on many occasions. 

Three days before admission, the patient 
found upon arising in the morning that his 
tongue was swollen and painful. This gradually 
increased during the following two days until 
this organ completely filled the oral cavity, and 
made it impossible for him to close his mouth. 
It was impossible to take any form of solid food 
and liquids were swallowed with great diffi- 
culty. Pain persisted in the tongue, beneath 
the right mandible and radiated to the right 
ear. Excessive salivation was constantly pres- 
ent and troublesome. 

Examination showed a rather heavy set 
young man of stated age, who appeared mod- 
erately ill. The temperature was 102.6°F., pulse 
110 and respirations 24. Pertinent physical 
findings were limited entirely to the local lesion. 
The patient’s tongue was seen to be tre- 
mendously enlarged, filling the entire oral 
cavity and prohibiting closure of the mouth. 
The swelling was diffuse, but it was seen to be 
somewhat more marked on the right side than 
on the left. The tongue was brawny and 


reddish-brown in color. It was quite tense and 
indurated and its lateral surfaces were covered 
by a heavy coat of fibrin. It was impossible to 
visualize the oropharynx. Digital examination 
showed no edema in the floor of the mouth 
and there was no induration or swelling in the 
neck. A few soft glands were palpable at each 
angle of the jaw. One area of questionable 
fluctuation was found on the lateral aspect 
of the tongue near its base. 

The hemoglobin was 87 per cent, the ery- 
throcyte count 4,480,000, and the leukocytes 
numbered 16,300. The urine was negative. A 
primary diagnosis of abscess of the tongue was 
made and surgical drainage advised. 

Under novocain infiltration anesthesia, the 
right side of the tongue was aspirated on its 
lateral and superior surfaces without success. 
Further exploration revealed a soft area on the 
undersurface of the tongue at its junction 
with the floor of the mouth on the right side. 
Aspiration here yielded thick, gray pus. A 
2.5 cm. incision was then made into this abscess 
cavity, which was seen to extend up into the 
muscles of the tongue but did not appear to 
penetrate beyond the midline. Approximately 
one ounce of thick, purulent material with 
a foul odor was obtained. No drain was 
inserted. Culture of the pus showed a mixed 
growth with streptococci and pneumonococci 
predominating. 

Improvement was quite dramatic and within 
twenty-four hours the swelling of the tongue 
had noticeably subsided. The patient was en- 
couraged to use hot antiseptic mouth wash 
at frequent intervals, and local irrigations of 
warm saline solution were used to facilitate 
drainage. Sulfathiazole was given in 15 gr. 
doses every six hours for two days. The patient 
continued to make a satisfactory recovery and 
was dismissed from the hospital on the fifth 
postoperative day. At this time the swelling 
of the tongue had almost disappeared except 
for some induration about the site of the 


incision. 
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INCIDENCE 


Bennett,! in 1906, found a total of 145 
cases of abscess of the tongue reported 
in the literature, the first case being 
recorded in 1816. Grigsby and Kaplan? 
found a total of twelve cases in the 
American literature, and twenty in the 
foreign literature during the twenty-year 
period preceding 1937. In the five-year 
period from 1937 to 1942 we have found 
additional reports of two cases in the 
American literature and five in foreign 
periodicals. These previously compiled 
series, together with the case here pre- 
sented, gives a total of 183 cases reported 
to date. It is interesting to note that few 
authors have observed more than one or 
two cases, the vast majority appearing as 
single reports. While it is impossible to 
conclude that this condition is as rare as 
these statistics would indicate, its occur- 
rence must be considered quite infrequent. 


ETIOLOGY 


Many factors may contribute to the 
development of a lingual abscess. Butlin 
and Spencer* in their monograph on the 
tongue considered chilling and acute sore 
throat the most frequent predisposing 
factors. Barlow,‘ Wilensky and Harkavy,' 
and Hansel,® and Salinger,’ all report cases 
developing during the course of an acute 
pharyngitis. Mahoney* observed two cases, 
one appearing after tonsillectomy per- 
formed under local anesthesia, and a second 
following extraction of a molar tooth. 
Raynor’s® case developed following a sub- 
mucous resection while that reported by 
Waldapfel” appeared as a complication of 
a primary infection of the circumvallate 
papillae. Loeb,'! Cavanaugh,'!? and Van- 
devere!® have all observed patients in 
which the abscess developed without any 
preceding infection or known trauma. The 
fact that these patients are usually males 
in young or middle adult life and are seen 
more frequently during the winter months 
suggests that upper respiratory infections 
and trauma are the most common etio- 
logical agents. 
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PATHOLOGY 


There are several anatomical and physio- 
logical reasons why an acute suppurative 
process rarely develops within the sub- 
stance of the tongue. The principal ones 
which have been suggested are: (1) The 
firmness and resistance of the mucosa of the 
tongue characterized by a large amount of 
cornified epithelium at the summits of the 
filiform papillae (Wilensky and Harkavy,° 
Grigsby and Kaplan);? (2) anatomical 
structure of these papillae from multiple 
secondary papillae of firm connective 
tissue each with an independent and 
abundant blood supply (Grigsby and 
Kaplan) ;” (3) practical absence of a sub- 
cutaneous areolar tissue (Wilensky and 
Harkavy);> (4) very compact muscula- 
ture with exceptionally rich blood supply 
(Grigsby and Kaplan,? Prenn,!* and Cava- 
naugh);!? and (5) local immunity as a 
result of constant exposure to the varied 
bacterial flora of the mouth (Prenn).!4 

Butlin and Spencer* have outlined four 
classical forms in which an acute interstitial 
infection of the tongue may present: (a) 
Acute parenchymatous glossitis; commonly 
seen following exposure to cold or an acute 
upper respiratory infection. Frank sup- 
puration with abscess formation is not the 
rule although it may occur. (b) Strepto- 
coccal glossitis characterized by an extreme 
amount of local edema and danger of 
extension to the neck, glottis, lungs and 
pericardium. (c) Staphylococcal glossitis in 
which this organism is the principal 
offender with an extensive local inflam- 
matory process limited to the tongue. The 
development of a frank abscess is the usual 
result. (d) Acute gangrene of the tongue 
seen principally as a complication of the 
contagious diseases, nonspecific lingual 
ulcers and certain of the tropical fevers. 

Of these four types staphylococcal glos- 
sitis probably represents the most frequent 
form encountered. The responsible bacteria 
isolated by different observers show a wide 
variety of organisms, usually appearing in 
mixed culture. Staphylococci, streptococci 
and diphtheroid bacilli are frequently 
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mentioned while in our own case strepto- 
coccl and pneumococci appeared pre- 
dominant in the mixed culture. Although 
inspection of the involved tongue suggests 
that the suppurative process involves the 
entire organ, the actual abscess is usually 
found to be limited to one side by the 
median raphe. For some unexplained 
reason the majority of cases appear to 
involve the left side of the tongue and tend 
to point toward the lateral edge at its 
junction with the floor of the mouth. 


SYMPTOMS 


The symptoms which characterize an 
abscess of the tongue may develop without 
warning or may follow an acute respiratory 
infection, trauma to the tongue or some 
oral surgical procedure. Stiffness of the 
tongue is usually the first symptom, fol- 
lowed by pain which may be localized in 
the tongue alone or referred to the pharynx, 
ear or cervical region of the neck. Prenn' 
describes a case in which the initial pain 
simulated tic douloureux. This he explained 
on a basis of innervation since the lingual 
nerve supplying the anterior two-thirds of 
the tongue with sensation connects with the 
auriculotemporal of the third division of 
the fifth cranial nerve, while the glosso- 
pharyngeal nerve supplying the posterior 
third of the tongue with sensation sends off 
the tympanic branch. Hansel® also reports 
a case in which pain was trigger-like in 
character, referred to the ear and pharynx 
and precipitated by swallowing cool fluids. 
Cocainization of the nasal ganglion gave 
relief until a definite localized abscess 
developed in the tongue which was relieved 
by surgical drainage. 

With the onset of pain, swelling appears 
and progresses rapidly until the entire oral 
cavity is filled by the tremendously en- 
larged tongue. Swallowing becomes diffi- 
cult, closure of the mouth is impossible and 
constant salivation ts the rule. After several 
days have elapsed, the tongue becomes 
covered with a dirty, greyish-brown exu- 
date, the breath becomes fetid and fre- 
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quently the cervical lymph-nodes are 
found to be enlarged and tender. 

The systemic reaction is of moderate 
intensity with the temperature ranging 
from 100° to 102°F. with a commensurate 
elevation in the pulse. A leukocytosis of 
moderate degree is almost constantly found. 


DIAGNOSIS 


During the first few days after the onset 
of pain in the tongue, diagnosis may be 
very difficult if the local symptoms have 
not become sufficiently advanced. At a 
later stage when swelling of the tongue is 
extreme, few conditions can be confused or 
require elimination in differential diagnosis. 
Palpation of the floor of the mouth dis- 
closes no induration here which is always 
present in true Ludwig’s angina. Swelling 
of the cervical and salivary glands appears 
secondary to the obvious primary lesion 
in the substance of the tongue. Fluctuation 
is often very difficult to elicit because of the 
induration of the thick, lingual mucosa. 
Although the entire tongue appears diffusely 
involved, careful inspection will usually 
show one side to be slightly larger than the 
other, and a suggestive area of softening is 
characteristically present along the lateral 
side of the tongue in this area. Aspiration, 
with or without local anesthesia, confirms 
the presence of pus and establishes the 
correct diagnosis. 


TREATMENT 


The treatment of a lingual abscess is 
adequate surgical drainage as soon as a 
collection of pus can be demonstrated. 
Since these abscesses frequently contain an 
ounce or more of purulent material, and 
respiratory embarrassment is a common 
associated feature, care should be used in 
the selection of the anesthesic agent. 
Syme” and Prenn" have suggested the use 
of general anesthesia, preferably with the 
patient in the sitting position, but in more 
recent years, all surgeons have favored 
topical anesthesia or novocain infiltration 
at the site of the incision. Mahoney‘ 
drained both his patients with the electric 
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cautery without anesthesia, and reported 
only moderate discomfort of a transient 
type. Our own preference is for novocain 
infiltration and this method was very 
satisfactory in the case here reported. 
Every effort should be made to avoid the 
major vessels of the tongue since their 
injury results in a brisk and alarming 
hemorrhage, usually requiring suture liga- 
ture. Relief following drainage of the 
abscess is almost immediate and quite as 
dramatic as that seen following incision of 
a retropharyngeal collection of pus. The 
most distressing symptoms of pain, respira- 
tory embarrassment and inability to swal- 
low rapidly disappear with the relief of 
tension. Every effort should be made to 
facilitate ffee drainage of the abscess 
cavity by means of frequent warm trriga- 
tions and a liberal use of antiseptic mouth 
wash. Drains or packing of the cavity are 
not necessary if an adequate incision has 
been made since the action of the lingual 
muscles tends to expel the contents of the 
abscess and obliterate the cavity. 

Sulfonamide therapy is a useful adjunct 
especially in those patients evidencing a 
marked systemic reaction. Sulfathiazole in 
adequate dosage is the drug of choice 
because of its high index of tolerance and 
the frequency with which the staphlococcus 
is the offending organism. 

In those rare cases of acute paren- 
chymatous glossitis without abscess forma- 
tion, multiple aspiration is indicated not 
only to exclude the presence of pus but for 
the therapeutic benefit resulting from this 
procedure. Loeb!! reports one such case 
which recovered following repeated needle 
exploration together with the use of Ice 
locally and general supportive measures. 


MORTALITY 


Bennett! in reviewing the first 145 cases 
of abscess of the tongue found a mortality 
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of 3 per cent. Since this initial report no 
recorded fatal cases have been found in the 
literature. This should in no way be 
interpreted as evidence that these lesions 
are not extremely dangerous and capable 
of producing serious complications and 
death if improperly handled. 


CONCLUSIONS 


A case of acute abscess of the tongue is 
reported together with a review of the 
literature on this subject. The principals of 
diagnosis, treatment and after-care are 


discussed. 
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RUPTURE OF THE INTESTINE FOLLOWING SEVERE 
ABDOMINAL MUSCULAR STRAIN* 


Harry BERMAN, M.D. AND 


Attending Surgeon, Unity Hospital 


BROOKLYN, 


UPTURE of the intestine following 
severe abdominal straining is not 
only a rare occurrence but one of 

extreme surgical interest. Up to date, as 
far as we know, forty-three cases have been 
reported in the literature. The association 
of external trauma to the abdomen, pene- 
trating or otherwise, with internal injury 
and its subsequent grave prognosis, Is a 
fact accepted by surgeons as not too un- 
common. The rare occurrence of the first 
type of injury, and its significance in indus- 
trial medicine, prompts us to report this 
case. 

The pathogenesis has best been described 
by Haim (as quoted by Wilensky and 
Kaufman. )! “‘ He conceived of the intestinal 
tract as a single cavity, functionally speak- 
ing, of which the intestinal wall and 
abdominal parieties merely form two con- 
centric layers of the limiting wall. The 
intra-abdominal pressure is not intra- 
peritoneal, but rather, endo-visceral in 
its manifestations. Under normal circum- 
stances, it is made to equal atmospheric 
pressure by the degree of tone of the 
abdominal musculature. When there is a 
sudden contraction of the muscles, the 
bowel is compressed and the endo-visceral 
pressure is raised. If the visceral wall (in its 
broad sense, both layers) is weaker at any 
one point, e.g., at a hernial ring or hiatus, 
bowel rupture will occur at that point.” 
Such was the case in most of the reports in 
the literature, namely, a hernia usually of 
the inguinal variety. 

_ To illustrate further, let us assume that a 
tire is deficient or weak at one point, let us 
also assume an inflated tube, within the 
tire. Because of this deficiency and because 


Henry Rosner, M.D. 
Assistant Surgeon, Unity Hospital 


NEW YORK 


of increased intravisceral (tubal) pressure, 
this tube is liable to rupture in one of two 
ways. A sudden increased force in that 
tire may rupture the tube immediately, or, 
as the result of repeated traumas, that part 
of the tube close to the deficiency may 
slowly break down, become weaker and 
thinner, and suddenly give way. 

The above illustration parallels a similar 
situation that can occur in the human 
body. The intestinal wall in a similar situa- 
tion, due to a sudden, increased intra- 
abdominal pressure, can perforate at once. 
However that same wall evaginated into or 
approximating a weakened area (hernia or 
hiatus) may later perforate as a result of 
irreversible necrotic changes taking place 
in that local segment. 

Tschistosserdoff? believes that flaccid 
abdominal layers must be regarded as 
predisposing factors for the above men- 
tioned type of injury mainly in those cases 
in which direct trauma is involved. Intes- 
tines that are distended with gas are more 
liable to rupture than when empty. Adhe- 
sions and agglutinations of the same also 
make rupture possible by inhibiting their 
motility. 

CASE REPORT 


On September 23, 1940 at 5:00 P.M., an 
adult, white, male, a monument maker, aged 
fifty-five, was brought into the hospital by 
ambulance, complaining of severe abdominal 
pain, nausea and vomiting. That morning at 
9:30 A.M. shortly after breakfast, he had 
attempted to lift a heavy stone weighing 200 
pounds, when suddenly severe abdominal pain 
caused him to drop the stone and double up 
for the moment. The man left his work and 
went home where he continued to have 


* From the Surgical Service of Unity Hospital, Dr. Daniel Aloysius McAteer, Director. 
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abdominal pain, nausea and vomiting. Late 
that afternoon the patient was hospitalized. 

His past history is significant in that twenty- 
five years previously he had a laparotomy, and 
four years later a bilateral herniorraphy. There 
also was a history of a chronic bronchitis. 

Examination revealed a middle-aged man, 
lying in bed with both thighs flexed upon the 
abdomen and constantly complaining of ab- 
dominal pain. Inspection revealed bilateral 
inguinal surgical scars with a bulging on the 
left. In addition, a large right rectus scar with a 
bulging mass in it could be seen. Palpation of 
this ventral hernia showed the wall to be 
extremely thin. The abdomen was slightly 
rigid and tender all over. 

The temperature on admission was 99.5°C., 
the pulse 100, and the blood pressure 120/80. 
The blood count showed go per cent hemo- 
globin, 4,900,000 red blood cells, 12,000 white 
blood cells with 89 polymorphonuclers and 
It per cent lymphocytes. Diagnosis was an 
incisional hernia with a possible ruptured viscus. 

At operation under spinal anesthesia, the 
abdominal wall over the ventral hernia was 
found to be extremely thin with adhesive bands 
binding some of the small intestines to the wall. 
The peritoneal cavity was filled with intestinal 
contents. General peritonitis was present. 
Fibrinous flakes covered the serosa of the gut. 
About three feet from the ligament of Treitz, 
a small transverse tear in the jejunum at its 
antimesenteric border could be seen. In the 
center of this tear was a perforation through 
the mucosa, the size of a lentil, from which the 
intestinal contents welled out. There was no 
induration characteristic of an ulcer at the site 
of the tear. 

The procedure consisted of aspiration of the 
intestinal contents and closing of the perforation 
by two mattress sutures of double No. oo 
chromic catgut. The serosa was then brought 
over with interrupted sutures. Two penrose 
drains were inserted at the lower angle of the 
wound. The wound was closed with through- 
and-through nylon sutures. 

The postoperative course was stormy. There 
was gastric distention, complicated by persist- 
ent vomiting, cyanosis brought on by an excer- 
bation of the patient’s bronchitis, dehydration 
and a rapidly developing anemia. He was 
treated by gastric lavage, Wangenstein tube, 
oxygen, intravenous glucose, blood transfusion, 


etc. 


On October 3, ten days later, the sutures 
were removed in the morning. That same day 
the patient began to complain of increasing 
abdominal discomfort and that afternoon he 
suddenly eviscerated. The patient was taken 
to the operating room, where inspection of the 
open wound showed the site of the perforation 
to be healing. The abdomen was resutured and 
from then on except for minor difficulties the 
patient went on to an uneventful recovery. 


Discussion. Comparison of our case 
with the forty-three cases collected by 
Wilensky and Kaufman shows a striking 
similarity. All their cases were males, the 
average was forty-eight years of age. 
Mostly all cases reported had a hernia, 
usually of the inguinal type. Some had had 
previous repairs with recurrences. Our 
case, in addition to a recurrent left inguinal 
hernia had a large ventral hernia with adhe- 
sive bands binding the intestine to the sac 
wall. The above authors stress the relation- 
ship and pathogenesis of an intestinal 
rupture associated with a small hernial 
opening in which only one of the walls of the 
gut is caught in the sac on severe straining. 
However, we again wish to call to attention 
Dr. Tschistosserdoff’s? pertinent observa- 
tion that adhesions and agglutination of the 
intestines make rupture possible following 
severe straining, by inhibiting the motility 
of the same agglutinated intestines. In their 
series, the perforation was always on the 
antimesenteric border of the intestine. 
Also, these perforations were usually single, 
varying in size from a lentil to a penny. 
Lastly, the peritonitis was usually found to 
be of the fibrinous types. 

Symptomatology. There is an unusual 
similarity in the histories of these reported 
cases and ours.’ The patient, apparently in 
good health with the exception of a hernia, 
which is under control, gives the history of 
a sudden acute onset of abdominal pain 
that doubles him up while or following the 
lifting of some heavy object. Usually, this 
accident occurs in his work shortly after a 
meal when the intestines are distended. 
Nausea, vomiting and even shock may 
result almost immediately afterward. Soon 
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after, a let-up in the pain occurs. The 
patient then quits work and walks home or 
to a hospital. 

Examination of the patient at this time 
or soon after reveals the temperature to be 
normal, as is also the pulse. In general, 
moderate abdominal tenderness and some 
rigidity are found. There may be more 
marked tenderness over the hernial site. 
Here x-ray studies of the abdomen in order 
to establish the presence of air in the peri- 
toneal cavity, should be of distinct help. If 
allowed to progress without treatment, 
signs of general peritonitis and paralytic 
ileus with attendant symptoms present 
themselves. 

Prognosis. The mortality rate is very 
high; nearly all patients not operated upon 
die; those operated upon too [ate also die. 
Early exploration rather than watchful 
waiting should be the rule.* As reported by 
Wilensky and Kaufman, if the patient is 
operated upon within twelve hours, the 
mortality rate is 40 per cent; within twelve 
to twenty-four hours, there is a 71 per cent 
mortality rate; and after twenty-five hours, 
it 1s 84 per cent. Dr. Tschistosserdorf’s 
mortality rate is higher: within six hours, 
50 per cent; after fourteen hours, 85 per 
cent died, and after twenty-four hours the 
mortality rate was 100 per cent. 

Treatment. ‘This includes immediate op- 
eration and repair of the perforation.':?* 
If the perforation is large, resection and 
anastomosis is to be done. Supportive and 


prophylactic measures are instituted as the 
occasion demands. 

The importance of this condition in in- 
dustrial medicine should be stressed in 
relation to compensability. Kohler! re- 
ported such a case in which the compensa- 
tion board ruled that rupture of a normal 
bowel following muscular effort alone was 
not possible and that some underlying 
intestinal disturbance had to exist. How- 
ever, other European authors have shown 
otherwise.1 Wilensky and Kaufman re- 
ported such a case in which no previous 
ulceration of the bowel was present. To this 
list we add our case which is similar in 
many respects. Compensation was like- 
wise awarded by the New York State 
Labor Department. 


CONCLUSION 


A case of intestinal rupture following 
severe abdominal and muscular strain is 
reported and added to a list of forty-three 
other cases, reported and collected from 
the world’s literature by Wilensky and 
Kaufman. 
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RESUSCITATION OF THE NEWBORN 
| CASE REPORT 


> LEONARD R. THOMPSON, M.D. 


SAN PEDRO, 


SIMPLE, effective method of infant 
se resuscitation, which requires no 
complicated apparatus and no spe- 
cial skill, is herein presented. 
A 


CALIFORNIA 


Artificial respiration was attempted, using 
the tracheal catheter, but because the throat 
was so small that the catheter could not be 
bent to fit it, this method failed. The operator’s 


Fic. 1. No. 24 catheter with normal “eyes” closed with gauze and a new 
opening cut with scissors. 


Premature labor occurred in a case of twin 
pregnancy at six months. The first twin, which 
was smaller, weighed one pound and eleven 


Fic. 2. Diagram shows the end of the catheter in 
the esophagus and the new opening in the 
oropharynx. 


ounces. It cried spontaneously and breathed 
satisfactorily. The second twin weighed two 
pounds, one and three-fourths ounces. The 
perineal stage was slower because of the larger 
head. This twin had a satisfactory heart beat 
but made no respiratory effort at birth. 


finger was too large to put into the throat to 
aid in the passage of the catheter. 

A No. 20 soft rubber catheter was prepared 
by plugging the distal opening with gauze and 
making a new opening about one and one-fourth 
inches from the tip. A Murphy drip bulb was 
placed in the opposite end of the catheter. 

The obtruded end was pushed into the throat 
so that it obstructed the upper end of the 
esophagus. This left the newly cut opening 
in the mouth. The Murphy drip bulb was held 
in the obstetrician’s mouth and his hands were 
available for closing the nose and for closing 
the mouth of the infant around the tube. 

The infant’s throat having been cleared by 
aspiration, artificial respiration was started by 
blowing into the Murphy drip bulb and at the 
same time closing the infant’s mouth and nose. 
Since the esophagus was obstructed, the air 
did not go into the stomach, as it does with 
mouth-to-mouth resuscitation. A satisfactory 
expansion of the lungs was produced. The 
fingers closing the mouth and nose were then 
released to allow for automatic respiration, if it 
should occur. 

The infant’s lungs were then deflated by 
inhaling through the tube, then inflated by 
blowing through the tube, as before. This 
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alternating deflation and inflation caused the 
submental tissues to contract and expand, and 
served as an indication that proper pressure 
changes were being produced. This procedure 
was repeated with a more or less regular 
rhythm for one hour. At that time the infant 
began automatic breathing, which lasted for 
about ten breaths. 

Artificial breathing was kept up for another 
hour, until automatic breathing was again 
established. Satisfactory independent respira- 
tion was continued from that time until five 
hours later, when the infant died. 


Thompson—Infant Resuscitation 
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This method, of course, will not work if 
the larynx is closed by spasm. In this, it 
resembles the mouth-to-mouth technic. 
The Murphy drip bulb eliminates the 
danger of infection travelling from mouth 
to mouth, in either direction. 

The size of the tube will vary with the 
size of the infant. A full term infant will 
require a No. 24 or 26 catheter properly 
to obstruct the esophagus. For a tiny 
infant, the No. 24 catheter will be too stiff 
to bend properly in the throat. 


In infants with congenital deficiency of a portion of the diaphragm, 
attacks of cyanosis and dyspnoea, followed by vomiting, usually direct 
attention to the existing state of affairs. Hernia through the esophageal 
hiatus is not to be confused with a congenitally short esophagus in which 


the stomach may be in the thorax. 


From “Intestinal Obstructions” by Owen H. Wangensteen (Charles C. 


Thomas). 
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VAGINAL METASTASIS FROM HYPERNEPHROMA* 


LAWRENCE KuRZROK, M.D. AND NATHAN FENICHEL, M.D. 
Associate Obstetrician, Greenpoint Hospital; Adjunct Visiting Physician, Jewish Hospital 
Assistant Obstetrician and Endocrinologist, of Brooklyn 
Jewish Hospital 
BROOKLYN, NEW YORK 


ETASTASES in the female genital 
organs from hypernephroma are 
very rare, and until 1918 only nine 

fully reported cases of deposits in the 
vagina were on record. Since then several 
more have been described and the present 
case is the sixteenth on record. 

In most of the cases the symptoms have 
been from the vaginal metastasis rather 
than from the hypernephroma, and, in fact, 
the diagnosis of the renal tumor has been 
made from the biopsy of the vaginal mass, 
as In the present case. 

The site of the vaginal metastases is usu- 
ally on the anterior wall of the vagina, low, 
and in close relation to the urethra. This 
aids in the diagnosis but adds to difficulty 
in the treatment. So characteristic does this 
site appear that it would seem to be of great 
value in making the surgeon suspect the 
nature of the disease. In only one case was 
the metastasis in the upper part of the 
vagina. In fifteen of a total of nineteen 
cases, the primary tumor was in the left 
kidney, in three in the right, and in two the 
site is not recorded. There seems to be, 
therefore, a predominance of cases from 
growths of the left kidney. This was 
considered by Gellhorn, Grafenberg and 
others, to be due to the anatomy of the left 
ovarian vein which is a tributary of the left 
renal vein, whereas the right ovarian vein 
joins the inferior vena cava directly. It has 
been shown by Kownatzski that the ovar- 
ian vein can communicate with the vulval 
and vaginal veins via an anastomosis 
between the pampiniform plexus and the 
obturator vein, and that, therefore, this is 
a reasonable explanation. In some cases it 
may be that a primary direct extension 


occurs from an intrapelvic metastasis. 
Additional evidence for the probability of 
the retrograde venous spread may be 
obtained from a consideration of the fact 
that malignant renal tumors are as frequent 
on one side as the other. 

Solitary metastases in hypernephromas 
are quite uncommon, and in view of the 
more local method of venous spread in the 
urogenital system it would appear to be 
reasonable to regard such cases as these 
with single vaginal secondary growths as 
exceptions to the rule. Nephrectomy and 
excision of the metastasis may thus be a 
rational procedure. 

Treatment of the vaginal condition with 
radium, or by surgery, affords very little to 
look forward to, and the prognosis is poor, 
as few cases survive longer than three 
years. 


CASE REPORT 


Mrs. F. A., age forty-nine, was admitted to 
the Jewish Hospital of Brooklyn, New York 
on December 17, 1940. Her complaint was 
vaginal bleeding of five days’ duration, pain in 
the upper abdomen for three months, fever, 
anemia of three months, and cough and chest 
pain for the past six months. The family history 
was negative. Spontaneous occurrence of meno- 
pause had taken place eight years before. A 
vaginal plastic operation had been done a year 
and a half previous to admission, and there had 
been a complaint of loss of appetite and weight 
since. 

On admittance, the patient had a fever of 
102.4°F., and the pulse was 104; she was 
acutely ill. The skin was yellow, and a pallor 
was apparent. Examination of the lungs 
revealed lagging at the right base on inspiration, 
with dullness on percussion, distant breath 


* From the Jewish Hospital of Brooklyn, Brooklyn, New York. 
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sounds and persistent rales. A friction rub was 
heard in the right axilla. The heart was 
slightly enlarged to the left, with a systolic 
murmur present at all valve areas. Abdominal 
examination revealed the liver at the level of 
the umbilicus to be smooth and tender with a 
sharp edge palpable. The left kidney was felt 
three fingers below the costal margin, moving 
with respiration and. tender to palpation. 
There were fulness and tenderness in both 
lower quadrants. 

On vaginal examination, there was moderate 
active bleeding. A mass 3 by 2 cm. was noted 
protruding from the vagina arising 2 cm. 
within the introitus just to the right of the 
urethra from the vaginal wall. Manipulation of 
this mass produced considerable bleeding on 
only slight pressure. A grayish exudate covered 
part of the mass. Small thrombosed vessels 
were visible on the surface. There was fair 
pelvic floor support and a parous introitus. 
The cervix was lacerated bilaterally but was 
otherwise normal. The uterus was of normal 
size, and there was some limitation of motion, 
due to thickening of the left parametrium. Rec- 
tal examination added no further information. 

X-ray of the lungs was negative. The cardiac 
shadow was increased to the left and the aortic 
knob somewhat pronounced. The electro- 
cardiogram was normal. Blood cultures were 
sterile. 

Excretory urography revealed a normal 
kidney on the right. The left kidney was con- 
siderably enlarged and a little of the dye was 
found in the upper calyx and some in the 
pelvis, but there was a hiatus between the 
upper calyx and pelvis. There was no evidence 
of metastatic disease in the ribs, spine, pelvis 
or hips. Upper retrograde study of the kidneys 
revealed slight elongation of the upper left 
calyx. 

Urinalysis showed a heavy trace of albumin, 
many triple phosphate crystals, rare granular 
casts and a specific gravity of 1o10. Blood 
sugar was 127 mg., urea of 9.5 mg. The Kline 
test was negative. Blood counts revealed an 
anemia of 53 to 56 per cent hemoglobin, with 
3,340,000 to 3,450,000 red blood cells, and a 
white blood cell count of between 8,300 and 
13,900, with a normal differential count. 

A diagnosis of carcinoma of the vagina was 
made, and operation performed for removal of 
the vaginal tumor. Sutures were placed on each 
side of the vaginal tumor. The base of the 


neoplasm measured 2 by 2 cm. The surrounding 
tissue was clean and normal in appearance. 
The tumor was removed by knife and coagu- 
lation cautery and the base coagulated. 
Dilatation and curettage of the uterus was per- 
formed. The uterus measured 214 inches in 
depth, and almost no tissue was obtained. 

The microscopic pathologic report was as 
follows: Part of the surface of the tissue is 
covered by stratified squamous epithelium, 
with keratinizing superficial layers and blunt 
rete pegs. Some of the cells show hydropic 
changes and in places marked acanthosis. In 
other places, the surface epithelium is denuded 
and replaced by a meshwork of fibrin with en- 
meshed polymorphonuclear leucocytes and 
small round cells. Within the papillae are dis- 
tended lymphatics and _ thin-walled blood 
vessels and an infiltration of small and large 
mononuclears and polymorphonuclear leuco- 
cytes. In the deeper portions are nests of large 
cells polyhedral in shape and varying in size. 
Cytoplasmic borders are distinct, cytoplasm 
clear or foaming and the nuclei hyperchromatic. 
Capillaries are engorged and there are foci of 
freshly extravasated blood. Within the stroma 
is the same type of infiltration. In the deeper 
portions are occasional nests of polyhedral cells 
varying in size and shape and in the staining 
reaction of their nuclei. Some of the cells here 
are in mitotic division. Some of the cells show 
intercellular bridges. In places tumor cells are 
seen within distended lymphatics. Diagnosis: 
Carcinoma of the vagina, metastatic from a 
hypernephroma was made. 

The patient was discharged from the 
hospital on December 27, 1940, with her con- 
dition unimproved. Her condition continued to 
grow worse and she died about four months 
later. 


SUMMARY 


A case of vaginal carcinoma, metastatic 
from a hypernephroma is presented. Diag- 
nosis of hypernephroma was first made 
through microscopic examination of the 
vaginal tumor. 
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A SHORTENED vaginal canal resulting from vaginal hysterectomy occurs 
only in those cases where the rectovaginal septum has been completely 
destroyed by an enormous sacropubic hernia or where an extremely large 


enterocele coexists with procidentia. 


From “Vaginal Hysterectomy” by James William Kennedy and Archibald 
Donald Campbell (F. A. Davis Company). 
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CARCINOMA OF THE JEJUNUM 


Maurice Kaun, M.D. 


Clinical Professor of Surgery, University of Southern 
California Medical School 


LOS ANGELES, 


is of infrequent occurrence though 

the most common of all small 
intestine tumors, the order of frequency 
being, first carcinoma; second, sarcoma; 
and third, the benign tumors, fibroma, 
myoma, cyst, etc. There have been fewer 
than 300 cases of carcinoma reported so 
far. 

Autopsy Statistics. Christofferson and 
Jacobs! gathered autopsy statistics from 
several large hospitals, aggregating 90,892 
autopsies, and found carcinoma of the 
small bowel in fifty-eight. Of these, twenty- 
six were in the duodenum, eight in the 
jejunum, twenty-two in the ileum and two 
undetermined. 

Surgical Statistics. Medinger? in a col- 
lected series reported 134 cases of small 
intestine malignancy, fifty-one occurring 
in the duodenum, thirty-nine in_ the 
jejunum and forty-four in the ileum. 

Mayo’ reported ror cases of malignancy 
of the small intestine from the Mayo 
Clinic, of which twenty-four were in the 
duodenum, thirty-nine in the jejunum, 
thirty in the ileum, four multiple and in 
four the site was not specified. Eighty of 
these were adenocarcinoma. 

Raiford+ in his very comprehensive 
article on tumors of the small intestine, 
reporting on 986 gastrointestinal tumors 
from Johns Hopkins Hospital, states that 
of all tumors of the gastrointestinal tract 
8.9 per cent were of the small intestine, 
whereas of the malignant tumors of the 
gastrointestinal tract 4.9 per cent were of 
the small gut, but listed only four cases 
of carcinomas of the jejunum. 

During the ten-year period from 1921 to 
1930 inclusive, there were observed at the 
Mayo Clinic: 2,513 cases of carcinoma of 


of the small intestine 


AND 


Max W. Bay, M.D. 


Assistant Clinical Professor of Surgery, University of 
Southern California Medical School 


CALIFORNIA 


the stomach, 2,767 cases of carcinoma of 
the large intestine, and twenty-five cases 
of carcinoma of the small intestine, eight 
of which were of the jejunum. Forty-seven 
hundredth per cent of all gastrointestinal 
carcinomas involved the small intestine 
but only 0.15 per cent involved the 
jejunum (Mayo and Nettrour’). 

In addition to our own two cases, there 
occurred at the Cedars of Lebanon Hospital 
from May, 1930, to September, 1941: one 
case of carcinoma of the jejunum and one 
case of sarcoma of the jejunum. During this 
same period there were 650 cases of carci- 
noma of the stomach and large intestine 
distributed as follows: stomach 224, colon 
234, rectum 192, 

The age of patients harboring malig- 
nancy of the small intestine corresponds 
with the age of patients suffering malig- 
nancy in other parts of the body. 

Mayo and Nettrour® give the operative 
mortality in cancer of the jeyunum as 20 
per cent and the average duration of life 
following operation as 17.6 months. The 
usual high grade of malignancy of cancer 
of the small bowel and the abundant 
lymphatic drainage of this region, with the 
consequent rapid metastases, readily ex- 
plain the high mortality rate. 

There are three forms of carcinoma of 
the jejunum: The most common type of 
lesion is the annular constricting adeno- 
carcinoma; next in order of frequency is the 
infiltrating ulcerative type, and finally 
the polypoid type with intussusception as a 
not rare complication. 

The usual site of jejunal cancer is in the 
proximal portion. Carter® in an analysis of 
30 cases found 72 per cent occurring within 
the first twelve inches of the jejunum. 
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SYMPTOMS 


The symptoms of cancer of the small 
intestine are: indigestion, eructations, me- 
teorism, feeling of fullness, nausea, vomit- 
ing, epigastric distress, tenderness, pain 
dull and aching in character but later 
cramp-like, constipation, anorexia, asthe- 
nia, fatigability, loss of weight, melena 
rarely, occult blood in stools, tumor may 
rarely be palpable and anemia. Perfora- 
tion with peritonitis may occur as a 
complication. 

Obviously many of these symptoms are 
common to various other conditions. Those 
most characteristic and most likely to lead 
to a correct diagnosis are: epigastric 
distress, vomiting, asthenia, loss of weight, 
anemia and occult blood in the stools. The 
finding of occult blood in the stools is a very 
significant sign if the stomach and large 
intestine are exculpated. Short episodes of 
intestinal obstruction occur, increasing in 
frequency and severity as the obstruction 
becomes more pronounced. Some cases 
have been erroneously diagnosed as per- 
nicious anemia. Having in mind the possi- 
bility of small intestine carcinoma and 
performing careful stool examination for 
occult blood should avoid this error. 

The methods of determining the presence 
of small bowel tumor are few. X-ray would 
appear to be the most valuable. However, 
as the contents of the small gut are liquid, 
marked obstruction must exist before the 
x-ray films will disclose the condition. Any 
marked delay in the passage of barium 
through the small intestine is very sugges- 
tive of mechanical obstruction and should 
arouse suspicion. By taking x-ray pictures 
at frequent intervals, one may be able to 
detect obstruction or filling defects that 
would be missed by the usual manner of 
taking gastrointestinal pictures. Weber and 
Kirklin’ wisely state, “It is to be empha- 
sized that roentgenoscopic examination is 
of greatest value and that no number of 
roentgenograms can replace it.” 


CASE REPORTS 


Case 1. The patient, a female, aged forty- 


eight, entered the hospital October 24, 1932, 


OcrToBER, 1942 


complaining of progressive weakness, loss of 
weight, anorexia, vomiting, pain and burning 
sensation in epigastrium, and fainting spells 
during the last year. General physical examina- 
tion showed emaciation; no masses were felt 
in the abdomen. Anemia was marked; hemo- 
globin 28 per cent, erythrocytes 2,150,000, 
leucocytes 4,700, neutrophiles 67 per cent. The 
Wassermann test was negative. Gastric analysis 
disclosed an absence of hydrochloric acid. 
Proctoscopic examination evidenced no ab- 
normality for ten inches. Repeated tests for 
occult blood in the stools were all positive. A 
barium enema revealed no abnormality of the 
colon. Following the administration of barium 
by mouth there appeared a marked six-hour 
residue in the stomach and duodenum. Several 
transfusions of whole blood brought the 
hemoglobin up to 62 per cent and 3,490,000 
erythrocytes. Preoperative diagnosis was tumor 
of the small intestine, probably malignant. 

Operation was performed on November 28th. 
The abdomen was opened through a right 
upper paramedian incision, retracting the 
rectus muscle laterally. Nothing abnormal was 
found in the stomach or duodenum. Ten 
inches from the origin of the jejunum there was 
found a hard nodular tumor about an inch in 
diameter. There were several large glands in 
the adjacent mesentery and a few small 
palpable glands along the great vessels. 
V-shaped resection of about ten inches of 
jejunum with its mesentery was performed 
followed by an end-to-end anastomosis. The 
patient left the hospital with the wound well 
healed and no complaints on December 11th. 

Pathologist’s Report: “The specimen is a 
29 cm. segment of jejunum. The surface of the 
tumor presents a depressed, partly annular 
scar extending approximately one half its cir- 
cumference. The serosa otherwise is smooth 
and gray. The scarred area is firm and on 
opening there is seen an annular, ulcerating 
tumor extending over three quarters of the 
circumference. It is about 3 cm. long and 
elevated to about 0.6 cm. The edges are 
nodular, wavy, and raised. The base is granular 
and partly necrotic. 

“Microscopic: Section through tumor shows 
an adenocarcinoma which infiltrates beyond 
the muscularis mucosae. The glandular forma- 
tions are fairly large and of irregular outline, 
and have no limited membranes. Some are 
lined with a single layer of tall columnar or 
cylindrical cells. In others there are two layers 
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with loss of polarity and the cells are shorter. 
Mitotic figures are infrequent. Along the sur- 
face there is a heavy polynuclear infiltration 
but in the deeper portion there are many 
eosinophiles and lymphocytes. The structure 
of the tumor does not suggest argentaffin tumor. 
The lymph glands in the mesentery show only 
hyperplasia; no evidence of metastases. 

“Diagnosis: Adenocarcinoma of the jeju- 
num.” 

On May 3, 1939, the patient reentered the 
hospital, complaining of bloody diarrhea of six 
months’ duration. An abdominoperineal resec- 
tion for adenocarcinoma of the rectum was 
performed on May 12th. She left the hospital 
on June 24th. She was last seen on October 22, 
1941, at which time she was of normal weight, 
comfortable and seemed well. 

Case 1. The patient, a female, aged sixty- 
two, entered the hospital with general peri- 
tonitis and died twenty-seven hours later. 
Autopsy showed general peritonitis due to 
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carcinoma of the jejunum with perforation 
about eighteen inches from the ligament of 
Treitz. 


SUMMARY 


Two cases of carcinoma of the jejunum 
are reported. To indicate the rarity of the 
condition, autopsy and surgical statistics 
are given. The symptoms most likely to 
lead to a correct diagnosis are stressed. 
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UNUSUAL GUNSHOT WOUND OF ABDOMEN 


L. M. RANKIN, M.D. 
UPPER DARBY, PENNSYLVANIA 


T has long been recognized that a bullet, 
fired from a gun, may follow a bizarre 
course through the human body. One, 

therefore, can not be sure upon examining 
the body and finding a wound of entrance 
and a wound of exit, that the bullet passed 
directly between these two points. 

DaCosta states “that a revolver bullet is 
liable to deform in the tissues, is often 
deflected from bone or tendon and is very 
apt to lodge. In some cases a bullet has 
entered near the front of the body and 
passed around the wall of the chest until 
it has almost reached its point of entrance 
—constituting what is known as a contour 
wound. A bullet may strike the frontal 
region of the head, pass around under the 
scalp, lodge in or emerge from the occipital 
region.” 

With the whole world involved in war, 
with thousands of men being killed and 
wounded daily, surgeons will see various 
kinds of unusual injuries. However, in 
times of peace and in a civilized country, 
one should not encounter very many 
unusual gunshot wounds. 

I wish to report an unusual gunshot 
case, of interest because of the course the 
bullet followed in the body, the treatment 
used and the end result: 


CASE REPORT 


A colored man, age twenty-three, was ad- 
mitted July 18, 1939, at 4:15 A.M. to the surgical 
service of Dr. Edward B. Hodge, Presbyterian 
Hospital, Philadelphia, Pennsylvania with a 
bullet wound of entrance on the medial anterior 
surface of the left thigh about eight inches 
above the knee. On admission he was in shock, 
blood pressure was 80/30, pulse rapid and 
thready and his skin was cold and clammy. He 
complained of severe pain in his abdomen. He 
was treated for shock and given 10 per cent 
glucose intravenously. Because of the absence 


of a wound of exit and because of pain in the 
abdomen with tenderness and rigidity, a flat 
plate x-ray of the abdomen was taken which 
revealed a bullet lying in the abdomen at the 
level of the umbilicus, and an x-ray of the leg 
was negative even for any bony injury. His 
blood count showed hemoglobin 63 per cent, 
red blood cells 3,800,000, white blood cells 
8,900, blood sugar 116, blood urea nitrogen 22, 
chlorides 630. 

He responded to the treatment for shock and 
at 7 A.M., under general anesthesia, I opened 
the abdomen through a midline incision. The 
abdomen was full of blood and the pelvis was 
full of blood and feces. The bullet was found 
lying free in the abdomen and was removed. 
There were four perforations in the ileum and 
one large perforation of the sigmoid which were 
repaired. In order to examine the rectum and 
posterior wall of the bladder, it was necessary 
to take the gloved hand and remove from the 
pelvis several handfulls of feces. When it was 
cleaned out, a hole in the rectum about four 
inches long was found which accounted for the 
large amount of feces spilled out. The hole was 
properly repaired. On examining the bladder a 
perforation on the posterior wall near the rec- 
tum was found and also carefully repaired. 
Three rubber covered Penrose drains were 
inserted and the peritoneum closed. Skin 
sutures were continued down to the peritoneum 
but were not tied. The ends of the sutures were 
tied together to keep them from coming out, 
with the idea in mind of tying them one by 
one later. The abdominal wound was left open 
and packed with a dressing saturated with 
tincture of merthiolate. An indwelling catheter 
was inserted and the patient returned to the 
ward in a fairly good condition. 

The head of the bed was elevated eight 
inches and the patient placed on his abdomen 
and kept there for forty-eight hours. He was 
given fluids intravenously, 1 ampule of pros- 
tigmin every four hours, 1 Gm. of sulfanilamide 
every four hours, and morphia for pain. Three 
days later, July 21, 1939, his temperature 
was 102.4°F., pulse 140 and the abdomen was 
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somewhat distended. A Wangensteen tube was 
inserted, the patient given 474 cc. of fresh 
citrated blood and other general supportive 
measures were administered. On July 24th his 
hemoglobin was 39 per cent, red blood cells 
3,280,000, white blood cells 14,200, blood 
sugar 122, carbon dioxide 45, blood urea 
nitrogen 29, chlorides 580. He was given 290 cc. 
of citrated blood on July 24th and 525 cc. on 
July 26th. 

His general condition began to improve, his 
temperature and pulse began to drop and by 
August 21st, his temperature was 100°F. and 
pulse 100. The indwelling catheter had been 
removed and he was urinating normally. There 
was still a foul discharge from the incision. On 
August 8th his hemoglobin was 48 per cent, 
red blood cells 3,570,000, and white blood cells 
9,100, and on the tenth he was given another 
transfusion of 425 cc. of citrated blood. From 
August 2nd to August 19th his temperature 
varied from 99° to 100°F. and pulse from 85 to 
100. The patient was on a house diet and on 
August 19th he was allowed out of bed and 
from then on he continued to improve until 
September 12th, the day before he was to be 
discharged, when he began to complain of pain 
in his left testicle. The testicle became swollen 
and tender and a consultation from the 
genitourinary department was secured and he 
was transferred to their service. On September 
2oth, a left orchidectomy was performed by 
Dr. F. G. Harrison of the genitourinary service. 

His convalescence from this point on was 
slow but satisfactory and he was discharged on 
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October 12th to return to the surgical dis- 
pensary for dressings and was discharged from 
there on November 20th with all wounds 
healed. He has been seen in the follow-up 
clinic every six months since and on the last 
visit there was evidence of a small, incisional 
hernia. He feels perfectly fine, has a good 
appetite, weighs more than he ever weighed, 
his bowels move regularly and he has no 
difficulty in urinating. 


CONCLUSIONS 


1. An unusual gunshot case is reported 
with wound of entrance in middle one- 
third of thigh and causing perforations of 
bladder, rectum, sigmoid and ileum. 

2. With no wound of exit, the fluorscope 
and x-ray should be used to locate the 
bullet and to help in determining organs 
and tissues probably injured. 

3. Postural drainage and open abdominal 
wound treatment, which allowed free drain- 
age and prevented extensive abdominal 
wall infection, was a factor in saving his 
life. 

4. While the course was stormy, the 
patient made a very satisfactory recovery. 
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AVULSION OF THE SCALP 
CASE REPORT 


Mayor Cart M. RyLanper, M.c. AND First Ligut. WENDELL H. Kisngr, M.c. 


Chief of Surgical Service, Station Hospital 


Chief of General Surgery Section, Station Hospital 


CAMP CROFT, SOUTH CAROLINA 


seen in hospital and office practice 

is laceration of the scalp. When one 
considers the large number of scalp injuries 
it is interesting to note that few of these 
involve destruction of the pericranium or 
periosteum of the skull. A review of the 
literature reveals many cases of extensive 
avulsion of the scalp, but without destruc- 
tion of the pericranium. A large number of 
these reported cases were women factory 
workers who caught their hair in moving 
machinery. Coleman! reported two cases 
with extensive scalp injury including de- 
struction of the pericranium as a result of 
severe electrical burns. 

Because of the infrequency of scalp 
wounds with loss of the pericranium we 
desire to present such a case from the 
Surgical Service of the Camp Croft Station 
Hospital: 


= of the most common injuries 


CASE REPORT 


F. B. Y., a white male, age thirty, was ad- 
mitted to the hospital on July 26, 1941, follow- 
ing an automobile accident in which the 
patient incurred extensive avulsion of the scalp, 
caused by the rear wheel of the automobile 
striking the patient’s head. 

On examination the patient was found to 
have an avulsion wound of the scalp involving 
the right parietal and temporal regions, about 
five to six inches in diameter, extending 
through the galea aponeurotica and upper part 
of the temporalis muscle and the pericranium 
down to the skull with a considerable loss of 
tissue including the pericranium. 

Extensive débridement and cleansing with 
green soap and water under local anesthesia 
were carried out. A large amount of dirt and 
small cinders was removed from the wound. 
The open defect in the scalp was packed with 
vaseline gauze. The vaseline pack was changed 


daily and the wound irrigated with azochlor- 
amide in triacetin I to 500. 

On August 16, 1941, twenty-one days follow- 
ing date of admission, numerous small holes 
were drilled through the outer table of the 
skull. These holes were drilled with an ordinary 
dentist’s drill 14g inch in diameter. No pain 
was experienced by the patient during the 
procedure. The openings were extended in 
depth until blood began to ooze from the bottom 
of the holes. Holes were made about 1¢ inch 
apart and in sufficient number to cover the 
area of bare bone. The wound was irrigated 
daily and on August 28, 1941, clean, granula- 
tion tissue was seen growing from the tiny 
openings in the bone. On October 6, 1941, when 
granulation tissue had filled in the defect pinch 
grafts were taken from the left thigh, placed 
in the defect and a dry dressing was applied. On 
October 20, 1941, additional pinch grafts were 
placed on the wound. The patient was dis- 
charged on December 6, 1941, in excellent 
condition with good cosmetic results. 


GENERAL COMMENT 


The problem one faces in the type of 
wound under consideration, after adequate 
débridement and elimination of infection 
have been carried out, is the production of 
adequate granulation tissue to fill in the 
defect. Granulation tissue will not grow 
over a large area of bare bone because of 
the absence of the periosteum with its 
blood supply. The earliest report on this 
subject, according to Haggard,? was by 
Vance in 1777. Faced with such a case 
Vance bored numerous holes in the skull 
“until a red fluid appeared” in the opening. 
After a short time ‘Proud flesh appeared 
to rise from the holes.”’ Treatment today is 
essentially that of Vance’s technic. Cole- 
man! in his two cases removed the entire 
outer table of the skull in the involved area 
and obtained excellent growth of granula- 
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tions which he covered by Thiersch grafts 
in one case. Drilling of numerous small 
holes through the outer table of the skull 
seems to be the treatment of choice accord- 
ing to most works on surgical technic, and 
has the advantage of being a simple 
procedure which can be performed with a 
borrowed dentist’s drill and carried out 
in the office. No anesthesia is necessary as 
drilling through the bare outer table of the 
skull produces no pain. 

The anatomy of the scalp accounts for 
the infrequency of destruction of the peri- 
cranium in the presence of extensive 
avulsion wounds. The scalp is made up of 
several layers: the skin, which is very 
thick; the superficial fascia; the epicranium 
which is made up of the frontalis and 
occipitalis muscles united by a tendinous 
aponeurosis which covers the greater part 
of the cranium. This aponeurosis, the galea 
aponeurotica, is attached to the muscles 
mentioned, anteriorly and posteriorly, and 
at the sides gives origin to the auricularis 
anterior and superior where it loses its 
aponeurotic character and is continued 
over the temporal fascia as a layer of 
areolar tissue. It is closely connected to the 
skin by the superficial fascia. It is attached 
to the pericranium by loose cellular tissue 
which allows the galea aponeurotica con- 
siderable motion carrying the skin with it. 
Thus it is evident why even severe wounds 
of the scalp will tear through the galea but 
will not involve the pericranium. Due to its 
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loose attachment to the pericranium the 
galea will give way with the skin and super- 
ficial fascia, without damage to the peri- 
osteum which is closely adherent to the 
skull. 

In the event of a complete avulsion of the 
scalp through the pericranium the only 
blood supply which is available to remedy 
the condition is in the diploic veins. These 
veins occupy channels in the spongy bone 
between the outer and inner tables of the 
skull. The diploic veins are large and 
exhibit at irregular intervals pouch-like 
dilatations. The walls of these veins 
are very thin and are composed of 
endothelium resting upon a layer of elastic 
tissue. These vessels communicate with 
the meningeal vessels, and with the veins 
of the pericranium through tiny openings 
in the outer table of the skull. The con- 
necting veins to the outside are known as 
emissary veins. 


SUMMARY 


1. A case of avulsion of the scalp is 
presented. 

2. Adequate granulation tissue is ob- 
tained by boring multiple holes in the outer 
table of the skull in avulsion of the scalp 
with destruction of the pericranium. 
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INSTRUMENT FOR CRUSHING THE SPUR OF A 
COLOSTOMY 


Louis BERGER, M.D. 
Attending Surgeon, Gastrointestinal Service, Jewish Hospital 
BROOKLYN, NEW YORK 


Or the gastrointestinal surgical serv- 


colostomy into a single barrel colostomy. 
ice of the Jewish Hospital, Brook- To crush the spur, we have used many 


left colon 


lyn, New York, all 


(E) FULCRUM SCREW 


(C) CLAMP BOL 


(A) LEFT CLAMP JAW (E) 


Fic. 1. Illustration showing the various parts of the instru- 
ment for crushing the spur of a colostomy. 


resections are done almost exclusively with 
an exteriorization procedure and delayed 
intestinal union. 

One of the steps in management of such 
cases is the crushing of the spur for the 
purpose of converting the double barrel 


152 


RIGHT CLAMP JAW 


types of instruments, including simple 


LOCK Wu" 


(F) PIN WRENC! 


hemostats, Ochsner clamps and specially 
devised enterotribes. This is, of course, an 
admission that there is no one instrument 
which is satisfactory in all cases. The diffi- 
culties encountered included some of the 
following: some instruments are too large, 


+ 
Z 
is 
€ 
+ 
3 
fi 
4 
: 
: 
a 
x 
* 
a 
: 
AY 
2 
: 
Fh 


New Series Vor. LVIII, No. 1 


heavy and cumbersome; some clamps pro- 
trude too far above the abdomen; some 
clamps do not come apart, hence the blades 
have to be applied as one. Most entero- 
tribes do have separate jaws and the few 
parts can be reassembled. However, when 
each jaw is placed in its respective lumen of 
bowel, the length of the guide pins on the 
clamps, which permit apposition, makes 
reassembling difficult and thus the bowel is 
traumatized. 

Our greatest objection to most clamps is 
that once the clamp is applied and pressure 
exerted on the septum of tissue, the tips of 
the clamp have a tendency to rotate; they 
spread apart rather than crush the tissue 
evenly. We find that when the clamp is 
removed there is a stump or stub of septum 
left behind which requires reapplication of 
the clamp. 

During the past year a left colectomy 
was performed upon Mr. Robert Ringel of 
Brooklyn. He saw our difficulties and was 
interested in our problem. He designed and 
had constructed the proposed clamp which 
in our hands has been most satisfactory. 

A consideration of the mechanics of the 
clamp may be advisable. All clamps are 
essentially two rigid bars whose faces are 
drawn against tissue. The bars act similarly 
to levers, in that their fulcrum is some- 
where along the length of tissue being 
crushed, while the force is remotely applied 
at some external point, such as the screw 
drawing the two bars together. Manifestly, 
the bars rotate about this fulcrum point in 
the tissue, causing the tips to diverge. Of 
course, the longer the bars and the more 
remote the screw drawing them together, 
the greater the rotation at the tip of the 
clamps. In this new instrument, the tend- 
ency to rotate is counteracted by providing 
another positive, fixed external fulcrum, 
adjustable for any desired angle of rotation 
by means of the fulcrum screw about which 
it must rotate. This screw threads into one 
part of the clamp, and its point fits into a 
drilled socket in the other half, thus tending 
to force the external ends of the clamp 
apart. Such a procedure causes the clamp 
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tips to rotate toward the tissue, especially 
in the area usually resulting in a stub ora 


Illustration showing the instrument 
assembled. 


Fié: 


This instrument* (Fig. 1) consists of (A) 
a left clamp jaw, 4 inches long over all, 
bearing a guide pin on its crushing face; (B) 
a clamp jaw bears integral with it and at 
right angles a cylinder to receive the bolt; 
(c) a clamp bolt used in conjunction with 
the lock nut; (pd) a lock nut, and (F) a pin 
wrench to facilitate tightening and loosen- 
ing of the lock nut and fulcrum screw (E). 

In crushing the septum the following has 
been our procedure: The left jaw clamp is 
inserted into the lower loop of the double 
barrel colostomy and the right jaw is 
inserted into the upper lumen to the depth 
desired. The two jaws are brought together 
with the guide pin. The clamp bolt is then 
inserted so that its head is held snugly 
within the recess of the left jaw and the lock 
nut is threaded on holding the hand tightly 
so that the clamp jaws grip the septum 
firmly. The fulcrum screw is tightened by 
means of the pin wrench, giving the clamp 
tips the desired amount of advance. The 

* The instrument shown assembled in Figure 2 is 


manufactured by Edward Weck & Co., Brooklyn, New 
York. 
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pin wrench is applied to the lock nut and 
tightened until it jams against the cylinder 
barrel of the right jaw. Both jaws jammed 
in place will prevent any slipping from the 
position and pressure selected. The usual 
care must be exercised so as not to apply 
excessive pressure with its attendant ills. 
The next crushing adjustment is made 
by releasing the fulcrum screw, about one- 
half turn with the pin wrench and then 
immediately taking up the play until the 
desired additional crushing has been ef- 
fected for the second stage; jam the fulcrum 
screw and lock nut as above. The subse- 
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quent stages are but repetitions of the 
foregoing. 

The advantages of this instrument may 
be summarized as follows: (1) It is light 
weight; (2) it protrudes only one inch above 
the abdomen; (3) its application is easy for 
the patient, for its jaws are completely 
separate and the few parts are reassembled 
without difficulty; (4) daily adjustments 
during the crushing process are accom- 
plished with ease; and (5) crushing of the 
septum is even throughout the entire 
length of the clamp surface, leaving no 
stump to be eliminated later. 


For obstruction of the small intestine, occasioned by neoplasms, 
enterostomy, exteriorization and entero-anastomosis are alternative oper- 
ative procedures. If the factor of distension has been dealt with satis- 
factorily by suction applied to an indwelling duodenal tube, primary 
resection is probably the procedure of choice. 

From “Intestinal Obstructions” by Owen H. Wangensteen (Charles C. 


Thomas). 
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SIMPLIFIED APPARATUS FOR SURGICAL COLOR 
PHOTOGRAPHY 


Witson Footer, M.D. 
Assistant Resident, Stanford University Hospitals 
SAN FRANCISCO, CALIFORNIA 


HE apparatus to be described was 
constructed with the objective of facil- 
iItating the photography of findings 
during surgical procedures. This was done 


Fic. 1. Complete surgical photographic unit in 
place over a table ready to photograph a gross 
specimen. Camera protrudes at left of light 
box. Controls are at right. 

in the belief that simplification of the 

equipment to the point where it could be 

operated entirely by the constantly chang- 
ing and photographically inexperienced 
personnel of the operating room would 
encourage the recording in color of interest- 
ing surgical findings. This is particularly 
desirable in a teaching hospital. 

To accomplish this several requirements 
must be met; (1) the complete apparatus 


must be portable, (2) the procedure of 
taking the picture simplified, and (3) the 
danger of contamination of the field 
minimized. 


Fic. 2. Unit in place over patient on operating 
table. Elevated to two feet above skin sur- 
face. This arrangement is suitable for photo- 
graphing organs brought up into wound, 
within two and one-half inches of skin. 
(Depth of focus at 2 feet is 5 inches; 2 feet 
+ 214 inches.) 


APPARATUS 


The unit consists of the following parts: 
(1) A 35 mm. Argus color camera, with 
diaphragm set at f4, distance at two feet, 
and shutter at 145 sec., is mounted on the 
front of the light box. (2) The light box, 
constructed of sheet metal, is 8 by 10 by 13 
inches and has a screw and bracket attach- 
ment on front for the camera. The lower 
surface is covered with a plate of glass 
which separates the two Wabash reflector 
superflood bulbs within from the operative 
site. Vanes on the upper surface provide 
ventilation. (3) The unit is hinged to the 
cross bar of a light standard. It can be 
adjusted by rotating the cross bar, elongat- 
ing the cross bar, rotating the unit at the 
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end of this bar and by elevating the entire 
upper portion of the standard. (4) The 
controls for the unit consist of a shutter 
release and spring light switch, each on a 


Footer—Color Photography 


OcroBeER, 1942 


light source at the same distance, the light 
reflected from the various operative fields 
and gross specimens does not vary enough 
to alter the exposure appreciably. 


Fic. 3 


\ 


Fic. 4. 


Fic. 3. Illustrating the allowance which must be made when taking pictures 
of areas more than two and one-half inches below the skin surface. 


Fic. 4. Unit angulated for photography of vaginal and rectal surgery. 


Fic. 5. 


Fic. 5. Remote controls for lights (A) and shutter (B). 


Fic. 6. 


Fic. 6. Controls for advancing film. Immediately after each picture press button 
(c) and turn knob (p) one-quarter turn. Then release pressure on button and 
continue turning knob until resistance is felt. The film is then ready for the 


next exposure. 


five-foot extension. The lights are on only 
while pressure is applied to the switch so 
that accidental overheating of the tissues is 
impossible. 


METHOD 


The procedures necessary for taking a 
picture with this apparatus consist of: (1) 
Adjustment of the camera to two feet from 
the area to be photographed (Figs. 2, 3 and 
4); (2) centering over this area (the field at 
this distance is 10 by 15 inches); (3) press- 
ing the light switch and then the shutter 
release (Fig. 5); and (4) advancing the film 
In preparation for the next exposure. 
(Fig. 6.) 

It will be noted that no exposure meter 
readings are taken and no adjustments are 
made on the camera. It has been found that 
under these constant conditions, the same 


SUMMARY 


An apparatus for surgical color photog- 
raphy is described which combines small 
size, portability, simplicity and rapidity of 
operation. No photographic knowledge is 
required to use it and the results are uni- 
formly good. 

The use of this unit is so convenient that 
the ideal of a photographic record in 
natural color of every operation and 
gross specimen is attainable at negligible 
cost* and with inexpensive but efficient 
equipment. 

* Cost. The total cost of the unit was about $85.00. 
A projector suitable for medium sized audiences costs 
$33.50. The final cost of each color slide, developed and 
ready for projection, is 13 cents, less than a black and 
white enlargement. Natural color prints or black and 
white enlargements can also be made directly from 


these transparencies when needed for publication or 
case histories. 
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@ A specially-processed plaster-of-Paris 
paste, spread on the crinoline and then 
baked to a hard-coated mass, gives the 
“Specialist” bandage a dustless, uniform 
coating that stays on—yet saturates com- 
pletely in 5 seconds’ immersion and sets in 
5 to 8 minutes. Elimination of loss of loose, 
falling plaster and uniform coating from 
end to end enable you to make stronger, 
lighter casts with fewer bandages when you 
use “Specialist.” Six handy widths, in 
boxes containing 12 bandages of one size. 


os ORDER FROM YOUR DEALER 


NEW BRUNSWICK, N. J. CHICAGO, ILL 


HARD~-COATED 


PLASTER-OF-PARIS BANDAGES 


sen 
A 


AMERICAN JOURNAL OF SURGERY * OcTOBER 1942 


SUTURES 


So Many Surgeons Say — 

‘In recent years there has been a general revival of the use of silk in suturing.” 
‘In a survey of surgical literature definite advantages can be found in the employ- 
ment of silk as a suture material. Some of these advantages are: Increased per priman 
healing; firmer healing; lessened disruption of wounds postoperatively; there is more 
security of the knots; and, very importantly, there is great economy.” 

“The use of silk lessens infection, gives earlier and greater strength in the wounds, rj 
with far less danger of immediate and late herniation. Its use in hernia repair generally 
halves the percentage of recurrence. Case histories show conclusively fewer days of 
hospitalization, showing in another direction great economy.” 


| 


+ CHAMPION SERUM PROOF SUTURES 
4K GUDEBROD’S NYLON SUTURES 

+ CHAMPION DERMAL SUTURES 

+ PARE SERUM PROOF SILK 

+ UMBILICAL TAPE 

+ LINEN SUTURES 


Non-Absorbable Sutures By Gudebrod 


GUDEBROD BROTHERS SILK CO., INC. : 
12 SOUTH 12TH STREET, PHILADELPHIA 


Boston New York Chicago Los Angeles 
Bibliography, further details of our products and samples will gladly be furnished upon request. 


THE O’SULLIVAN-O’'CONNOR VAGINAL SPECULUM 


STAINLESS STEEL (SELF RETAINING LOKTITE) 


This speculum has been designed for vaginal surgery, but has many other uses not only for operative gynecology 
in the hospital, but also for the repair of obstetrical injury following delivery in the home. The illustration at 
the left shows the self retaining vaginal speculum in situ for cervical examination or operative work. 


“The instrument being in collapsed position, the two smali 
curved swivel blades at the sides of the instrument are in- 
serted in the vaginal orifice. The instrument is easily intro- 
duced and will function in any degree of spread and will 
hold firmly. The larger blades are adjusted in position by 
means of the thumb screws. When sufficient field has been 
exposed the LOKTITE automatically retains the speculum 
in position. It cannot slip, and the exposed field remains 
constant until the work in hand is completed. The little 
knobs on both sides of the instrument for adjusting the size 
of the opening are also useful in operative work for anchoring 


sutures temporarily. 
OTHER USES: 
Trachelorrhaphy Cervical Cauterization Conization 
Dilation and Curettage Cystocele Perineorrhaphy — 
Price $15.00 Complete 


Sold Only Through Your Dealer 


Write for our latest complete 
Stainless Steel Instrument Catalog 


FRED HASLAM OM. 
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ADRENAL CORTICAL STEROIDS 
ESSENTIAL TO LIFE 


Tuberculosis of the Adrenal 


The original description of Addison’s 
disease attributed the condition to 
tuberculosis of the adrenal. Recent 
autopsy series show that there may be 
other causes and that these account for 
a considerable proportion of the cases. 


Normal Adrenal Cortex 


The cortex of the adrenal gland is 
essential for life in human beings and 
in all animals which possess this gland. 
Its removal is fatal within a few days. 


terile Solution 


Sterile Solution Adrenal Cortex Extract (Upjohn) is an 
extract of adrenal glands from domestic animals, contain- 
ing the cortical steroids essential for the maintenance of 
life in adrenalectomized animals, but so purified that only 
traces, at the most, of epinephrine are present. Each cc. 
contains not less than 50 dog units of cortical activity (2.5 
rat units) when assayed by the method of Cartland and 
Kuizenga (American Journal of Physiology 117:678, 1936). 

Sterile Solution Adrenal Cortex (Upjohn) is of value 
in cases of Addison’s disease or of adrenal cortex insuffici- 
ency, and in surgical procedures involving the adrenal 
gland, such as removal of cortical tumors, as a prophy- 
lactic measure to prevent the development of symptoms 
of adrenal cortex insufficiency. 


« Sterile Solution Adrenal Cortex Extract (Upjohn) is 
supplied in 10 cc. size rubber-capped vials as a sterile 
solution for injection. 


THE UPJOHN COMPANY «© Kalamazoo, Michigan 


Fine Pharmaceuticals Since 1886 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


os (ORGANIZED 1881) 
A (The Pioneer Post-Graduate Medical Institution in America.) 


FOR THE PROCTOLOGY 
GENERAL GASTRO-ENTEROLOGY 
PRACTITIONER 


Intensive full time instruction in those subjects 
which are of particular interest to the physician in 
general practice. The course covers all branches of 
Medicine and Surgery. 


ALLIED SUBJECTS 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street. NEW YORK CITY 


COOK COUN 


GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 
Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique with practice on living tissue, every 
two weeks throughout the year. General Courses 
of One, Two, Three and Six Months; Clinical 
Courses; Special Courses. 


MEDICINE—One Month Course in Electrocardi- 
ography and Heart Disease starting the first of 
every month, except December. 


FRACTURES & TRAUMATIC SURGERY—In- 
formal Course available every week. 


GYNECOLOGY—lInformal Clinical and Diagnostic 
Courses every week. 


OBSTETRICS—Informal Clinical Course every week, 


OTOLARYNGOLOGY—Clinical and Special Courses 
every week. 


OPHTHALMOLOGY —Informal Clinical Course 
every week. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
tion, Fluoroscopy, Deep X-ray Therapy every 
week. 

UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 


Address: Registrar, 427 South Honore Street. Chicago. Illinois 


| 
f 
q 
| 
a 
/ 
i . 


AMERICAN JOURNAL oF SuRGERY OcToser 1942 


No Rainbows 
Wi thin This Circle 


B-D PRODUCTS 


— Made for the Profession 


LACE a hypodermic syringe under a polariscope and a 

miniature rainbow will appear at any spot not properly 
annealed. These are the spots where mysterious breaks occur 
in sterilization. These are the spots where premature breakage 
promotes the remark, “Any piece of glass will break if you don’t 
handle it carefully.” 
A B-D Syringe is not made from “any piece of glass.” All B-D 
Syringes, made from special formula resistance glass, are an- 


nealed after every heating operation and finally annealed com- 
plete in thermostatically controlled electric annealing ovens 
which remove all traces of strain. The elimination of premature 
breakage is the objective. Reduction of cost to you is the result. 


B-D Syringes 


YALE MEDICAL CENTER LUER-LOK 
OF SPECIAL OF EXTRA STRONG TIP 


RESISTANCE GLASS *PYREX’ LOCKS WITH B-D NEEDLES 


Becton, Dickinson & Co., RUTHERFORD, N. J. 
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VITALLIUM 


SURGICAL APPLIANCES 


The only true Cobalt-Chroratum 
alloy being used in bone surgery 


TALLIUM aails, screws, 
plates, hip caps and special appli- 
ances have an authentic operative 
and clinical success that is without 
parallel in the internal fixation of 
fractures. 


Order through your dealer 


*Campbell, W. C. and Speed, J. S., Annals of Surgery, 
110-1. July, 1939. + Berry, H. C., Journal of Arkansas 
State Dental Association, 10-2. June, 1939. + Strock, A. 
E., American Journal of Orthodontics & Oral Surgery, 
25-5. May, 1939. + Doherty, W. B., American Journal of 
Ophthalmology, 22-4. April, 1939. » Smith-Petersen, M. 
N., The Journal of Bone & Joint Surgery, 21-2, April, 
1939. + Claflin, R. S., American Journal of Orthodontics 
& Oral Surgery, 25-1. January, 1939. - Hopkins, H. H. 
and Zuck, F. N., Medical Bulletin of Veterans’ Adminis- 
tration, 15-3. January, 1939. + Venable, C. S. and Stuck, 
W. G., Journal of American Medical Association, 11-15. 
October 8, 1938. 


AUSTENAL LABORATORIES, Ine. 
NEW YORK . CHICAGO 


TRADEMARK REG. U. S. PAT. OFFICE 


DEKNATEL SURGICAL SILK 


The Original Moisture and 


This braided and treated silk with its 
extra tensile strength — its superiority 
where wet dressings are used — its 
easy and certain manipulation — its 
non-capillary qualities——is standard 
procedure with innumerable surgeons 
and hospitals. 


Available in 12 sizes, black or white, 
suited to the various operations — is 
easily threaded — ends do not un- 
ravel. Samples from each batch are 
bacteriologically tested —18 days 
minimum. 


QUEENS VILLAGE, (L.1.) NEW YORK 
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UNITED DRUG COMPANY 
AND 


; YOUR REXALL DRUGGIST 


YOUR PARTNERS IN HEALTH SERVICE 


U.D. Products 


a are available 

wherever you 
see this sign. 


Rexall Drug Stores 
celebrate 

National Pharmacy Week 

OCTOBER 18-24 


“that among all men good 
health may be enjoyed” 


All over America Rexall Drug Stores are tying in with National Pharmacy Week to 
build a better public understanding of the importance of the medical profession and the 
drug store in health service to their communities. 

Rexall Pharmacists are carefully selected for their training, pharmaceutical experience 
and ability. The convenient locations of Rexall Drug Stores assure you of prompt service 
and you may be sure, too, that these 10,000 stores are ready to fill your prescriptions to 
the letter with any standard product, including U. D. quality pharmaceuticals produced 
for them by the United Drug Company in its spacious, modern laboratories. 

That you may have confidence, too, in the U. D. pharmaceuticals you use in your careful 
administration to your patients’ health and comfort, may we emphasize that U. D. 
products are manufactured to a constant high standard of quality — checked and 
re-checked by scientists of the U. D.’s Department of Research and Control. 
a For safety and economy, suggest that your patients take their prescriptions to and 
get their drug store supplies at their convenient, neighborhood Rexall Drug Stores. 


UNITED DRUG COMPANY - BOSTON : ST. LOUIS 


CHICAGO «+ ATLANTA + SAN FRANCISCO + LOS ANGELES + PORTLAND + PITTSBURGH + NOTTINGHAM + TORONTO 


Pharmaceutical Chemists — Makers of tested-quality products for more than 39 years 
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BOUND MONOGRAPHS 
FROM THE 1940-41 ISSUES 


The American Journal of Surgery 


Surgery of the Gall-Bladder and Extrahepatic Bile Ducts—by Elliott C. Cutler 
and Robert Zollinger. 76 pages 


The Estimation of Pelvic Capacity—By Herbert Thoms. 46 pages 
Placenta Previa—By Julius Jarcho. 38 pages 


The Diagnosis and Treatment of Hyperthyroidism and Associated Conditions—By 
Arthur Goetsch. 64 pages 


The Surgery of Mediastinal Tumors—By George J. Heuer and William Andrus. 
80 pages 

Diagnosis and Treatment of Various Types of Diaphragmatic Hernia—By Stuart 
W. Harrington. 66 pages 


Surgical Aids to the Intracavitary Treatment and Study of Cancer of the Stomach— 
By Edward M. Livingston and George T. Pack. 98 pages 


Cancer of the Tonsil—By Hayes Martin and Everett L. Sugarbaker. 40 pages 
Urology in the Female—By Houston S. Everett. 136 pages 

Compression of Cancellous Bone—By Eugene J. Bozsan. 78 pages 

Cesarean Section—By Charles A. Gordon and Alexander H. Rosenthal. 60 pages 
Cancer of the Gums (Gingivae)—By Hayes Martin. 40 pages 


Just 250 Numbered, Paper Bound, Copies of Each Printed 
$]O0 per copy 


The Ameican Journal of Surgery, Inc. 


49 WEST 45TH STREET - NEW YORK, N. Y. 
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LIFE 


THERE is perhaps no pharmaceuti- 
cal task more exacting than the pre- 
paring of solutions for intravenous 
infusion. Not only is it essential to 
exclude contaminating, pyrogenic im- 
purities in the manufacturing process, 
but the solution must be proved safe 
by trained laboratory men who realize 
that life may indeed depend on the 
purity, sterility and stability of these 
solutions. 


Dextrose and Saline Solutions in 
Sterisol Ampoules are manufactured 
by safe, effective procedures which are 
the outcome of ten years of specialized 
experience. Each lot must pass three 
types of tests—chemical, physiologi- 


or SurGERY Octoser 1942 


DEPEND UPON IT 


that 


cal, bacteriological—tests of unusual 
refinement, exactingly performed and 
correctly interpreted. The complete- 
ness of the manufacturing precautions 
finds confirmation in the test records 
—final guarantee of safety as the am- 
poules go on their way to the patient 
in the hospital. 


Thus, the hospital using Sterisol 
Ampoules has the positive assurance 
of essential protection. Further im- 
portant advantages are the saving of 
time, labor and expense. To use the 
ampoules, simply remove the glass 
seals, attach the usual infusion set 
directly to the ampoule stem, and ad- 
minister the solution. 


All standard concentrations of dextrose and saline solutions. 
Three convenient sizes, 1000 cc, 500 cc, 250 cc. 


Sterisol Division SCHERING & GLATZ, INC., New York, St. Louis 
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LET’S GO! DOUBLE TIME 


@ The Army’s carefully planned routine soon 
enables the rookie to put in a full day at 
“double time” without ill effects. But for the 
civilian “double time” living often results in 
faulty health habits which you as a physician 
are called upon to correct. 


When constipation exists consider the ad- 
vantages of Petrogalar* as an aid in the 
restoration of normal bowel movement. Its 
pleasant taste and gentle, consistent action 
are acceptable to even the “fussiest” patients. 


Petrogalar is available in five different 
types to afford a choice of medication best 
suited to the individual patient. 


FOR THE TREATMENT OF CONSTIPATION 


Petrogalar 


*Reg. U.S. Pat. Off. Petrogalar is an aqueous suspension of pure 
mineraloil each 100 cc. of which contains 65 cc. pure mineral oil 
suspended in an aqueous jelly containing agar and acacia. 


Petrogalar Laboratories, Inc. + 8134 McCormick Boulevard + Chicago, Illinois 
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RIB-BACK BLADES ° 


hold the spotlight of 
popular professional favor 


Under the pressure of emergency conditions, the com- 
bined superior qualities of Rib-Back Blades become 
increasingly important. Superior sharpness .. . cali- 
brated rigidity . . . greater strength . . . unprecedented 
uniformity . . . are distinctive features which definitely 


aid in achieving the surgical objective. 


Rib-Back Blade cutting edges are more durable, hence 
are capable of providing a longer period of satisfac- 
tory service. This means conservation of critical ma- 
terials as well as economy in maintaining blade 


consumption at a practical low. 


Your dealer can supply you 


BARD-PARKER COMPANY, INC. 
DANBURY, CONNECTICUT 


aA BARD-PAIRIK 
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tyned ty Gynecologists 


and Cngineer In its planning and conception, the Ortho Diaphragm 


brings new high standards to the field of the vaginal diaphragm. In its design, proportions 
and materials, the Ortho Diaphragm is the result of careful planning 
to achieve the requirements—an effective mechanical barrier, plus ease and 
comfort in use, and long life. Sizes, in millimeters: 55, 60, 65, 70, 75, 80, 85, 90. For use as pre- 
scribed by the physician, in conjunction with Ortho-Gynol Vaginal Jelly or Ortho-Creme. 


Complete descriptive literature on request. Ortho Products, Inc., Linden, N. J. 


COPYRIGHT 1942, ORTHO PRODUCTS, INC. 
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BORN OF THE BLITZ 


. - » New Proof of Life Saving Value of 


CORAMINE* 


As London underwent its terrible bombing ordeal of last year, the resuscitating 
value of coramineE, “‘Ciba” was again dramatically proven. As recently re- 
ported, CORAMINE “is being used more and more for those suffering from heart 
failure.”’** First aid posts, mobile units, field and base hospitals are equipped 
with CORAMINE for speedy stimulation of failing cardiac and respiratory 
systems. 

CORAMINE has also been cited for distinguished therapeutic service in accident 
cases, asphyxia, poisoning, “‘shock,’’ drowning, pneumonia crises, etc. 


ONLY CIBA MANUFACTURES CORAMINE 
AMPULES. LIQUID 


*¥Interne: Sept. 1941 


*Trade Mark Reg. U.S. Pat. Of. 
Word “Coramine” identifies the 
product as the diethyl amide of nico- O 


tinic acid of Cibo’s manufacture. 
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